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. IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA 8 kiacc
1. JIuuHOCTHBIE Pe3yJibTAThI:

® OCO3HAHME CBOECY STHUYECKOU ITPUHAICKHOCTH, 3HAHUE UCTOPUM XUMHUU U BKJIA/1a POCCUMCKON XUMUYECKOU
HayKH B MUPOBYIO XUMHUIO;

¢ (hopMupoBaHUE OTBETCTBEHHOT'O OTHOLICHHUS K TIO3HAHUIO XUMHUH; TOTOBHOCTH U CIIOCOOHOCTH YUYaIIUXCSI K
CaMOPAa3BUTHIO U CAaMOOOPA30BAHMIO HA OCHOBE U3yYCHHBIX (PaKTOB, 3aKOHOB U TEOPUI XUMHH; OCO3HAHHOTO
BbIOOpa U OCTPOEHHE MHANBUYAIbHOM 00pa30BaTeIbHOM TPAEKTOPUHY;

¢ JopMUpOBaHUE IEIIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA, HEOTHEMIIEMOU YaCThIO KOTOPOU SIBIISIETCS
XMMHMYECKasl KAPTUHA MHPA; ® OBJIAZICHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO PA3BUTHUS HAYKH
Y OOILECTBEHHOM MTPAKTUKH, B TOM UUCIIE U XUMUYECKHM; ® OCBOCHHE COLIMAIbHBIX HOPM, IIPABUJI IOBEJCHMUS,
poJieii u GopM COLMATBHOM KU3HHU B COLIMYME, PUPOE U YaCTHOM JKU3HU Ha OCHOBE

HKOJIOTUYECKOM KyJIbTyphl M 0€30I1aCHOr0 00pallieHHsl ¢ BEIeCTBAMU U MaTepHUaIaMu;

¢ (popMupoBaHNE KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOILIEHHH CO CBEPCTHUKAMH U B3POCIIBIME B IIpOIIecce
o0pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HON, YIeOHO-UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTHUX BHUJIOB
JESTEIIbHOCTH, CBA3aHHBIX C XUMUEH.

e OnpeeTIeHIe MOTUBAIMH N3YUEHHs YIeOHOTO MaTeprana;

® OLICHMBAHUE YCBAMBAEMOI'0 yUeOHOI0 MaTepuaa, HCX0s U3 COLMAIbHBIX U JINYHOCTHBIX LIEHHOCTEHH;

® [IOBBILICHNE CBOET0 00pa30BaTEIbHOIO YPOBHS M YPOBHSI FTOTOBHOCTH K M3YY€HHIO OCHOBHBIX HCTOPHUYECKUX
COOBITHI, CBSI3aHHBIX C UICTOPUEH Pa3BUTHS XMMHHU U OOIIECTBA;

® 3HAHME NIPaBUJI IOBEICHUS B UPE3BbIUANIHBIX CUTYaLUX;

® OLICHMBAHUE COLMATIBHON 3HAUMMOCTH MTPO(ECCHid, CBI3aHHBIX C XUMUEH;

e BIIa/ICHUE MPABHJIAMH 0€3011acHOT0 00PAICHUS C XUMHUECKUMH BEUIECTBAMH U 000pyJOBaHUEM,
IIPOSIBJIEHUE 3KOJIOTUYECKON KyNbTYpHI . 2. MeTanpeaMeTHbIe pe3y/bTaThl:

e onpezeeHue 1eneil coOCTBEHHOro 00y4eHus, TOCTaHOBKa U (hOpMYJIHMpPOBaHUE /7S ce0sl HOBBIX 3a]1ay;

® [JIJAHUPOBAHUE MTyTEH JTOCTHKEHHS KEITAEMOTO pe3ylibTaTa 00ydeHHsI XUMHU KaK TEOPETUIECKOTO, TaK U
AKCIIEPUMEHTAJILHOTO XapaKTepa; ® COOTHECEHNE CBOUX JEMCTBUI € IUIAHUPYEMBIMU pE3YJIbTaTaMH,
OCYILIECTBIEHUE KOHTPOJISI CBOEH JEATEIBHOCTH B IIPOLIECCE NOCTHIKEHHUS

pe3yibTara, onpeAeIeHre ClIoco00B JeCTBUI MPH BBHITIOIHEHNUH JIAOOPATOPHBIX U IPAKTUIECKUX padoT B
COOTBETCTBHUHM C IPAaBUIIAMU TEXHUKH O€3011aCHOCTH;

e opraHuzanys pabo4ero MecTa Ipy BINOJIHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA;

® IPOTHO3UPOBAHUE PE3YIbTATOB 00YUEHNS, OLIEHUBAHUE YCBOEHHOI0 MaTepHalla, OLEHKA KauecTBa U YPOBH S
MOJTyYeHHBIX 3HAaHWH, KOPPEKIIUs TU1aHa U crioco0a JeicTBUS Py HEOOXOIUMOCTH .

e NPOBE/ICHNE HAOIIOIEHUH, ONTMCaHKEe TPU3HAKOB U YCIOBUN TEUEHUS XUMHUECKUX PEAaKIUH, BBITIOTHEHHUE
XUMHUYECKOT0 IKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAJIM3a HAOJI0IEHUH 3a SKCIIEPUMEHTOM, PELlIeHUE 3a/1ad,
NOJTy4eHHEe XUMUYECKOI HH(OpMAIK U3 PA3TUYHBIX HCTOUHUKOB;

® YMEHME OPTaHU30BBIBATh UCCIIEOBAHNE C LIEIBIO IPOBEPKH TUIIOTES;

® yMEHHUE JIe]aTh YMO3aKIIUEeHUs (MHAYKTUBHOE U 110 aHAJIOTHH) U BBIBO/IbI;® YMEHUE OOBEKTUBHO OLIEHUBATh
MH(OPMAIIHIO O BELIECTBAX U XUMUYECKUX MPOLECCAaX, KPUTHUECKH OTHOCUTBCS K IICEBIOHAYUHOU
uH(pOpMaLuy .

e onpezieTieHNe UCTOYHUKOB XUMHUECKOH nH(pOpMalny, OJIydeHHEe U aHaIu3 e€, co3JaHre HHPOPMALIMOHHOTO
MIPOJYKTA U €ro MPE3EHTAaLNs; ® UCII0JIb30BAHNE OCHOBHBIX MHTEIJIEKTYa IbHBIX ONEpallvii: aHajIu3a U CUHTE3a,
CpPaBHEHHUS U CUCTEMAaTH3aluU, 0000IIEHUS U KOHKpETH3alluHy,

BBISIBJICHHE TPUYNHHO-CIIEACTBEHHBIX CBA3EH M TOCTPOCHUE JIOTMYECKOT0 PACCYKAEHUSA U YMO3aKIIOUECHHS
(MHIYKTUBHOTO, EAYKTUBHOI'O U 110 aHAJIOTMH) Ha MaTepHalie €eCTECTBEHHO-HAYYHOI'O COJIEP KAHNUS;

® yMEHHE CO3/1aBaTh, IPUMEHSATH U PEe0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOJIEITH U CXEMBI JUIs PELICHHUs
y4eOHBIX U MO03HABATEIbHBIX 3a7a4;

¢ (hopMupoOBaHUE U Pa3BUTHE FKOJIOTMYECKOTO MBIIIJICHUS, YMEHHE IPUMEHSTh €r0 B TI03HABATEILHOM,
KOMMYHHUKATHBHOH, COLIMAIBHOM MpaKTHKe U MPo(ecCHOHANBHOM OpUeHTalNY;

® pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIOJIb3YS CPECTBA YCTHOM U MUCHMEHHOU
KOMMYHHKAIMH [IPU paboTe ¢ TEKCTaMU y4eOHUKA U TOTIOJIHUTENILHON JINTepaTypoil, CIpaBOYHBIMU
TabJIMLIaMH, IPOSBISATh TOTOBHOCTD K YBaXKEHHIO HHOW TOYKU 3pEHUS MPU OOCYKACHUH PE3yIbTaTOB
BBINOJIHEHHON paboTHI .

e reHEepUpOBaHKE UJEH U ONpEeIeNIEHNE CPECTB, HEOOXOAUMBIX UIS UX peaIn3aliH.

3. IIpeameTHbIe pe3yabTaThl:



e yMeHUE 0003HaYaTh XUMUUYECKUE DIIEMEHTBI, HA3bIBaTh UX M XapaKTEPU30BaTh HA OCHOBE MOJIOKCHHUS B
nepuoanyeckoit cucreme J[. . Menpaeneena;

¢ popMyTUpOBaHNE U3YUCHHBIX TOHIATUN: BEIIECTBO, XUMUYECKUH IJIEMEHT, aTOM, MOJIEKYJa, NOH, KATHOH,
aHWOH, TIPOCTOE U CIIO’KHOE BEIECTBO, XUMHUUECKAsl PEAKIUsl, BUIABI XUMUYECKUX PEAKIUH U T. 11.;

e orpeeieHue 1o GopmysaaM cocTaBa HEOPraHUYECKUX U OPTraHMYECKHUX BEIIECTB, BAJICHTHOCTH aTOMOB
XUMHYECKHUX JIEMEHTOB MJIM CTETICHU X OKUCIICHUS;

e [IOHUMaHUE UHPOPMAIIHH, KOTOPYIO HECYT XUMUYECKHE 3HAKU, (OPMYJIIbI U yPaBHEHUS;

® YMEHHE KIacCU(PUIIMPOBATH IMTPOCTHIE (METAILIbI, HEMETAJUIBI, OJIArOPOIHBIC Ta3bl) M CIIOKHBIC (OMHApHBIC
COCJIMHEHUS, B TOM YHCJIC U OKCHUJIBI, a TAK)KE THIPOKCU/IBI — KHCIIOTHI, OCHOBaHMSI, aM()OTEPHBIC THAPOKCUIBI
— ¥ COJIW) BEIICCTBA;

¢ opMyTUpOBaHUE IEPUOIUUECKOTO 3aKOHA, 0OBICHEHUE CTPYKTYPBI U HHGOPMAIUHU, KOTOPYIO HECET
nepuoanueckas cuctemMa Xxumuueckux snemeHToB 1. . MenaeneeBa, pacKpbITHE 3HAUSHUS TIEPUOTUIECKOTO
3aKOHa;

® YMEHHE XapaKTepU30BaTh CTPOCHUE BEIIECTBA — BHJIbl XUMUYECKUX CBSI3€H M TUIIHI KPUCTATUIMUECKHUX
pEIETOK;

® ONMCAaHUE CTPOCHHSI AaTOMOB XUMHUECKUX AJIEMEHTOB C MOPSAAKOBBIMH HOMepamu 1—20 u 26, oTroOpakeHue
UX C TIOMOIIBIO CXEM; ® COCTaBIICHUE (POPMYI OKCHIOB XUMHUYECKUX JIEMEHTOB U COOTBETCTBYIONUX UM
TUJIPOKCHJIOB;

® HAMMHCAHUE CTPYKTYPHBIX (OPMYIT MOJIEKYJIIPHBIX COSTUHEHHUH U (DOPMYIIBHBIX €IMHUI] HOHHBIX COCTMHCHUN
10 BaJICHTHOCTH, CTETIEHU OKUCIICHUS UITU 3apsiTy UOHOB;

e ymMeHue GOopMyIUPOBATH OCHOBHBIE 3aKOHBI XMMUU: TOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO
CTPOEHUS, COXPAHEHUSI MACChl BEIIECTB, 3aKOH ABOTaJIpo;

e yMeHue GOopMyIUPOBATH OCHOBHBIE MOJIOKEHHSI aTOMHO-MOJIEKYJISIPHOTO YYSHUS U TEOPUU
ANEKTPOIUTUYECKON JUCCOIMAINH; ® OIIpe/ieJICHHE TPU3HAKOB, YCIOBUI MPOTEKAHUS U IPEKPALICHUS
XMMHYECKUX PEAKIIUI;

® COCTaBJICHHE MOJICKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEaKUUi, MOATBEPKAAOIINX OOIINE XUMHUUECKHE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB U OTPAKAIOIIUX CBS3U MEXKIY KIacCaMU COECTMHEHU;
® COCTABJICHHUC YPAaBHEHUH PEAKIIHMA C y4aCTHEM DJICKTPOJIUTOB TAaKXKe B HOHHOU hopme;

® OIpeIeJICHHUE 110 XUMUYECKIM YPaBHEHHSIM MPUHAATICKHOCTH PEeaklUi K OnpeeIEHHOMY THITY WIH BUILY;

® COCTaBJICHHUE YPAaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHI C TOMOIIBI0 METO/Ia IIEKTPOHHOTO
OanaHca; ® MPUMEHEHHE MMOHSATHI «OKUCIICHUE» U «BOCCTAHOBJICHUE) JUISI XaPAKTEPUCTUKUA XUMHUCCKUX
CBOICTB BEIIIECTB;

e OIpeielIeHHe C TOMOIIbIO KAYeCTBEHHBIX PEaKIUil XJI0pHU-, Cyiab(aT- U KapOOHAT-aHMOHOB M KaTHOHA
aMMOHHUS B PACTBOPE; ® 0OBSICHEHNE BIUSIHUS PA3IMYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUECKUX PEAKIIH;

® YMEHHE XapaKTepU30BaTh MOJOKEHUE METAJJIOB M HEMETAIIJIOB B IEPUOIMYECKON CUCTEME DJIIEMEHTOB,
CTPOCHHE UX aTOMOB M KPUCTAIIJIOB, 001Me (PU3NIECKHE U XUMHUYECKHE CBONCTBA;

® 00BsICHEHHE MHOT000PAa3us MPOCTHIX BEIIECTB SBJICHUEM aJUIOTPOIHMH C YKa3aHUEM €€ IPUIHH;

® YCTAHOBJICHUE PA3IUYHI TUIPO-, TUPO- U IJIEKTPOMETAIUTYPTUH U WIUTFOCTPUPOBAHKE ITUX PA3THUUN
MpUMepaMu MPOMBIIUIEHHBIX CTOCOOOB MOJIyUEHUSI METAIIIOB;

® YMEHHE J1aBaTh 00Ty XapakTepuctuky anemeHToB I, I, VIIA rpynm, a Takxe Bogopo/ia, KUCIOpoa, a30Ta,
cepsl, hocdopa, yriaepoia, KpeMHUsI B 00pa30BaHHBIX UMU MPOCTHIX BEIIECTB U BAXXHEHIITUX COSTUHEHUN
(cTpoeHue, HaXOXkKIEHUE B IPUPO/IE, MOTyYeHHEe, GU3NUYECKHE U XUMUYECKIEe CBONCTBA, IPUMEHEHHE);

® YMEHHE OIUCHIBATH KOPPO3UIO METAJUIOB U CIIOCOOBI 3aIIUTHI OT HEE;

® yMEHUE MPOU3BOAUTh XUMHUUECKHE PACU€Thl C UCTIOIB30BaHUEM TIOHATUH «MacCOBas JI0JIS BEIIECTBA B
CMECH», «KOJMYECTBO BEIIECTBa», «KMOJSIPHBIN 00BEM» TI0 (hOpMYIIaM U ypaBHEHUSIM PEaKIIHii;

® OINMHMCAHKNE CBOMCTB M MPAKTHIECKOTO 3HAYEHUS N3yUYEHHBIX OPTaHUYECKHUX BEIIECTB;

® BBINIOJIHEHNE 0003HAYEHHBIX B MIPOrPaMMe IKCIIEPUMEHTOB, paclio3HaBaHUE HEOPTaHUYECKHUX BEIIECTB IO
COOTBETCTBYIOIIUM IIPHU3HAKAM; ® COOIIOACHHE MTPAaBIII O€30MaCHOI padOThl B XUMUYECKOM KaOWHETE
(;taGoparopun).

OOyyaromuiicss HAy4YnTCS:

o 3HAMb (NOHUMAMD):

— XUMHUYECKYI0 CHMBOJIMKY: 3HAKU XUMHUYECKUX JIEMEHTOB, (OPMYITbI XUMUYECKHIX BEIIECTB, YPaBHEHUS
XUMHYECKUX PEAKIINI;

— BaKHEHUIIINE XUMUYECKHE MTOHATHS: BEIIECTBO, XUMHUUECKHI SJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHBIC



aTOMHasi ¥ MOJIEKYJISpHasi MacChbl, MOH, KATUOH, aHUOH, XUMUYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD,

BaJICHTHOCTbh, CTENIEHb OKHCIIECHUS,

MOJTb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, PACTBOPBI, DIIEKTPOIUTHI U HEIJICKTPOIHUTHI, SJIEKTPOITHTUYECKAS

JUCCOLMAIMS, OKUCITUTENb U BOCCTAHOBUTEIb, OKHCIIEHUE 1 BOCCTAHOBJIEHUE, TEIJIOBON 3P dEeKT peaKiiui,

OCHOBHBIE TUIIBI PEAKIIUI B HEOPTaHUYECKOU XUMUU;

— (opMyYIMPOBKH OCHOBHBIX 3aKOHOB U TEOPHI XUMHUU: aTOMHO-MOJIEKYISPHOTO YUEHUS; 3aKOHOB

COXPAaHEHHUs MacChl BELIECTB, IOCTOSHCTBA COCTaBa BEIIECTB, ABOraJipo; nepuoandeckoro 3akoxa Jl. 1.

MewnzeneeBa; TEOPHUH CTPOCHHUS aTOMA U YYEHHS O CTPOCHHUH BEILIECTBA; TECOPUU IIIEKTPOITUTHUECKON

JUCCOIMAIIMY U YYEHUSI O XUMUUYECKOU Peakilny;

o HA3bI8AMD:

— XUMHYECKHUE IJIEMEHTBHI;

— COEIMHEHHUS U3YYECHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

— OpraHWYeCcKHe BEIECTBa 10 UX (GopMyiie: MeTaH, 3TaH, TUJICH, alleTUJICH, METaHOJ, ATAHOJI, TJIULEPHUH,

YKCyCHasl KHCIIOTa, TJIF0K03a, caxapo3a;

J 00bACHAMD:

— (hU3UYECKHA CMBICIT ATOMHOTO (TIOPSIIKOBOT0) HOMEpPAa XUMUYECKOTO 3JIEMEHTa, HOMEpa TPYIIIBI U IIeproja

B nnepuoanueckoi cucreme /. 1. MenneneeBa, K KOTOPbIM 3JIEMEHT IIPUHAIJICIKHUT;

— 3aKOHOMEPHOCTU U3MEHEHUS CTPOEHUSI aTOMOB, CBOICTB 3JIEMEHTOB B IIpeieaxX MaJbIX IEPUOJO0B U A-

TPy, a TAaKXKe CBOWCTB 00pa3yeMbIX UMHU BBICIIUX OKCHIIOB U THAPOKCHJIOB;

— CYILHOCTb IPOIIecca AIEKTPOIUTUUECKON JUCCOUALMN U pEaKIMii HOHHOTO OOMEHa; ®
Xxapaxkmepuzoeams.

— XMMHUYECKHE 3JIEMEHTHI (OT BOJOPO/ia A0 KaJIbIMsl) HA OCHOBE UX MOJIOKEHUSI B IEPUOIUUECKON CUCTEME

xumuueckux 3nemeHToB [1. . MenneneeBa u 0coOOEHHOCTEH CTPOSHHS UX aTOMOB;

— B3aUMOCBSI3b MEX/ly COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTAaHUYECKUX BEILECTB;

— XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (IIPOCTHIX BEIIECTB — METAIJIOB U

HEMETAJJIOB, COSAMHEHU — OKCHUJIOB, KHCJIOT, OCHOBAaHH, aM(OTEPHBIX OKCHIOB M THAPOKCUIOB, COJICH);

o onpeoensimy.

— COCTaB BEILECTB M0 UX GopMmysam;

— BaJICHTHOCTh M CTETICHU OKHUCIICHUS SJIEMEHTOB B COCIMHEHUH; — BHJIbl XUMUYECKOM CBSI3H B COCITMHECHUSIX

— THUIIBI KPUCTAINIMYECKUX PEIIETOK TBEPIBIX BEIIECTB;

— MPUHAAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEIMHEHUN; — TUIIbl XUMUYECKUX pEaKLuii;

— BO3MOYHOCTb MTPOTEKAHUS PEAKIM HOHHOTO 0OMEHa;

o cocmaenams.

— CXEMBbI CTPOEHHUSI ATOMOB MEPBBIX JIBA/ILATH 3IEMEHTOB nepuoaudeckoit cucremsl /. 1. Menneneesa; —

(hopMyJIbl HEOPTaHUYECKUX COETMHEHUI U3yUEHHBIX KIaCCOB BEIIECTB;

— YpaBHEHHMS] XUMHUYECKUX PEAKIINii, B TOM YUCJIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C TOMOIIBIO METOA

3JIEKTPOHHOTO OajaHca; ®  06e30nacHo oopawamsca:

C XUMUYECKOM MOCYI01 U 1abopaTOPHBIM 000PYAOBAHUEM; @ NnpPOBOOUMb XUMUYECKUL IKCHEPUMEHM.:

— MOJATBEPKIAAIOLMN XUMUYECKUN COCTAaB HEOPraHUYECKUX COECITMHEHUI;

— MOATBEPKAAOIINNA XMMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

— TI0 TOJYYEHHUI0, COOMPAHHIO U PACTIO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KUCIOPOa, BOJIOPO/IA,

YIIEKUCIIOTo Ta3a, aMMHUaKa); — MO0 OMPEIEICHUIO XJIOPHI-, CylIb(aT-, KapOOHAT-MOHOB ¥ HOHA AMMOHHUS C

MTOMOIIIbIO KAYE€CTBEHHBIX PEAKITUH;

o BLIYUCTIAMD !

— MAacCOBYIO JI0JII0 XUMHUYECKOT0 3JIEMEHTa 10 (hopMyIie COeIMHEHNS; — MacCOBYIO JIOJIIO BELIECTBA B

pacTBope;

— Maccy OCHOBHOI'O BEIIIECTBA 110 M3BECTHOM MacCOBOM JOJU MpuMeceil; — 00BEMHYIO TOJF0 KOMITIOHEHTA

ra3oBoOi cMecH;

— KOJIMYECTBO BEIIECTBA, 00BEM MITM MacCy BEIIECTBA [0 KOJUYECTBY BEIIECTBA, 00BEMY MM Macce

peareHToB, WU MPOAYKTOB PEAKIIUU; @ UCNONb306aMb NPUOOPEeMEHHBLE 3HAHUS U YMEHUS 8 NPAKIMUYECKO

0esAmenbHOCMU U NOBCEOHEBHOU HCUZHU!

— Ju1st 0€e301acHOro 0OpaIlleHus ¢ BEIIeCTBAMU U MaTepualaMy B TOBCEIHEBHOMN )KM3HU U IPaMOTHOTO

OKa3aHMs NEPBOM MOMOIIM MPU 05KOTaX KUCIOTAMHU U LIEI0YaMU;

— JUI OOBSICHEHUS OT/IETBHBIX (DAKTOB ¥ MIPUPOIAHBIX SIBIICHUH;

— JUTSl KPUTUYECKOU OIEHKH MH(POPMAITUH O BEIIECTBAX, UCIIONIb3yEeMbIX B OBITY.

— TIPOBOJUTH OTBITHI TI0 MTOTYYEHHUIO U U3YyYEHUIO XUMUYECKUX CBOWCTB PA3IMYHBIX BEIIECTB; — IPAaMOTHO



06paH_IaTBC$I C BCIICCTBAMHU B HOBCGI[HGBHOﬁ KH3HHU .

Obyuarowguiica noayuum 603MOHCHOCHMb HAYUUMBCA:

. Xapakxmepuzo6ams OCHOBHbLE MEMOObl NO3HAHUS XUMUYECKUX 00beKmos. Habo0eHue, uzmepenue,
IKCHEPUMEHM, MOOETUPOBAHUE; ®  DA3IUYAMb XUMUYecKue 00beKmul (6 cmamuke):

— XuMmuyeckue 21eMeHmbl U npocmule 8euecmed,

— Memainvl U HeMemauibl U XapaKkmepuzo8ams OMHOCUMETbHOCHb NPUHAOIEHCHOCMU MAKUX 00bEKMOo8 K
MO UIU UHOU 2pYNne;, — Op2aHudecKue U HeopeaHudeckue coeOUHeHUs;

— 2UOPOKCUbL (KUCTIOPOOCOoOepIcayie KUCIOMbL, OCHOBAHUSL, aMpomepHble 2UOPOKCUObL); — OKCUObL
Hecoleobpasylowue u coieoopasyouue (KUCI0mmbvle, OCHO8HbIE, aMpomepHbvle); — 8AIEHMHOCMb U CIEeNeHb
OKUCTEHUsL,

— cucmemamuyeckue u mpuUaiIbHvle MePMUHbL XUMUYECKOU HOMEHKIAMYpbl,

— 3HAKOBYI0 cucmemy 6 Xumuu (3HaKu u Hopmyavl, UHOEKCbl U KOIPPuyuenmol, CMpyKmypHvie u
MONEKYNAPHbIE POPMYIbL, MOAEKYIAPHLIE U UOHHbIE YPABHEHUS pearKyuil, NOJHble U COKPAUWEHHble UOHHble
VDABHEHUsT peakyuil, MmepmMoXuMuyecKue YpasHeHus, 0O03HAYeHUs CMeNneHUu OKUCAeHUs U 3apsi0d UOHA 8
Gopmyne Xumuueckozo coeouHeHus);

o paziudams Xumuueckue 00bekmol (6 OUHAMUKE):

— @usuuecKkue u XumuyecKue cmopoHvl NPOYECco8 pacmeopeHusi U OUCCOYUAYUL, — OKUCTUMENbHO-
B0CCMAHOBUMEIbHbIE PeaKyUU U peakyuu 0OMeHa,

— CXeMbl U YPABHEeHUsL XUMUYECKUX PeaKyull, ® COOMHOCUMD!

— IK30MmepMUudecKue peakyuu U peakyul 20peHus; — Kamaiumuyeckue u (pepmeHmamugnvie peakyuu,

— Memaini, OCHOBHbLU OKCUO, OCHOBAHUE, COlb; — HEMEMAJLI, KUCIOMHbIL OKCUO, KUCIOMA, COTb;

— cmpoenue amoma, 8U0 XUMUYECKOU C8A3U, MUN KPUCATIUYECKOU peuémKu U (puzuiecKue couUcmaa
geuecmea; — HAX0HCOeHUe INEMEHMOE8 8 NPUPOOe U NPOMBIULIEHHbLE CROCOObL UX NOJYYUeHUs,

— HeoOX00UMOCIb XUMUYECKO20 NPOU3BOOCMBA U MPEO0BAHUL K OXPAaHe OKpYHcaroujeli cpeobvl,

— HeoOX00UMOCHb NPUMEHEHUSL COBPEMEHHBIX BEUECTE U MAMEPUATIO8 U MPeOOBAHULL K
300p08becOEPeNCeHUI0;

o 8b108U2AMDb U IKCNEPUMEHMANbHO NPOBEPSAMb 2UNOME3bl 0 XUMUYECKUX C8OLUCNBAX 8eulece Ha OCHOBe
Ux cocmaea, CmpoeHus U NPUHAONIEHCHOCMU K ONPeOeNéHHOMY KIaccy (epynne) eujecmas;
o NPOCHO3UPOBAMb CNOCOOHOCIb 8eulecmaed NPosGIAms OKUCIUMENbHblE ULU 80CCMAHOBUMETbHbLE

ceolicmea Cy’{én’ZOM cmenenel OKUCAeHUs INIEMEHRN OB, exod;m;ux 6 €20 cocmas, a makxkoice npodmeoe
coomeemcmeyruux OKUCAUmMeENIbHO-60CCNAROBUME/IbHbBIX peam;m?;

L4 cocmaesiiinib YypaeHeHUs peam;uﬁ ¢ yvacmuem munu4Holx oKucaumernell u 60CCmManosumerell Ha 0CHoge
INIEKMPOHHO2O 6ClJZClHCCl,'
L4 onpedeﬂﬂmb BO3MOIHCHOCNTb NPOMEKAHUA XUMUYECKUX peakum] HA OCHOB€ JIEKMPOXUMUYUECKO20 pﬂda

HANPANCEHUL MEMAN08, psod 31eKmpoOmpUyameIbHOCMy HeMemainiog, madaiuybl pacmeopuMocmu u yuéma
VCI08ULL NPOBEOEHUSI PeaKYULL,

o nPOBOOUMDb PACUEMBL NO XUMUYECKUM POPMYNAM U YPABHEHUAM: — OJi1 8b1800a (POPMYJIbl COCOUHEHUS
1O MACCOBbIM OOJIAM DNIEMEHMO8;

— OJ151 NPUSOMOBIIEHUS PACMBOPA C UCNONIb308AHUEM KPUCMALIOSUOPATNOS,

— 02151 HaxX0HCOeHUsl 00U B8bIX00A NPOOYKMA PeaKyuu N0 OMHOULEHUIO K MeOPemuiecku 03MONCHOMY, — C
ucnonvzoganuem npasuna I eti-/lroccaka 06 00bEMHBIX COOMHOUEHUSIX 2A308,

— C UCNONb30BAHUEM NOHAMULL «KMOJIbY, «KMMOIbY, «4UCI0 A802a0pO»; — NO MEPMOXUMUYECKUM YDABHEHUAM
peaxkyuu,

. APOBOOUMb XUMUYECKUL IKCHEPUMEHM ¢ HEYKOCHUMENbHbIM COONI00eHUeM NPAaBUL MexHUKuU
bezonacHocmu: — no YCMAaHOBIEHUIO KA4eCMEEHHO20 U KOIUYECMBEHHO20 COCMABA COeOUHEHUSL,

— NpU 8bINOTHEHUU UCCTE008AMENLCKO20 NPOEKMA, — 6 OOMAUHUX YCIOBUSX,

o UCNONIBL308aMb NPUOOPEeMEHHbIE KNI0Uesble KOMNemenyuu O0Jisl GbINOTHEHUs. NPOEKMO8 U yYeOHO-
ucc1e008amenbCKux pabom no u3yyeHuro c8oUCms, cnocobo8 NoLy4eHUs U pacno3HaHUs 6euecms;
o onpeodenams UCMOYHUKU XUMUYECKOU UHDOpMayul, npeoCmasiams CNUCOK UHGOPMAYUOHHBIX

Pecypcos, 6 mom Hucie u Ha UHOCMPAHHOM S3bIKe, 20MO8UMb UHMOPMAYUOHHBLI NPOOYKM U NPE3EHMO8AMb
eco;

. 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUJeCEAX U XUMUHLECKUX NPOYECCax, KPUMUYecKu
OMHOCUMCSL K NCEBOOHAYUHOU UHGDOPpMAYUL, HeO0OPOCOBECMHOU PEKame 8 CPeOCmBEax Macco8ol
ungopmayuu;



o €030a8amv MOOenu U cxemvl 0Jisl peulenuss y4eOHbIX U NOZHABAMENbHBIX 3A0aY.

® 6b106U2AMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUUECKUX CEOLUCMBAX 6EUecm8 Ha OCHOBE UX
COCMasa u CMpoeHus, ux CnoCOOHOCMuU 8CMYRAMb 8 XUMUYECKUe PeaKyuu, 0 Xapakmepe u npooyKmax
PA3IUYHBIX XUMUYECKUX PeaKyuil;

® c030a6amb MOOENU U CXeMbl OJisL PEULCHUsL Y4eOHbIX U NO3HABAMENbHBIX 3A0aY, NOHUMANMb

® 1HEe0OX0OUMOCMb CODNI0OEHUS NPEONUCAHULL, NPEONALAeMbIX 8 UHCIMPYKYUSX NO UCNOTIb308AHUIO JIeKAPCMS,
cpedcmas ObImoBoU XuUmMuu u op .

9 kJacc

JINYHOCTHBIE Pe3YJIbTAThI:

® 3HaHUe U NOHUMAHUe: OCHOBHBIX MCTOPHYECKUX COOBITHUH, CBSI3aHHBIX C Pa3BUTHEM XUMHHM; JIOCTH)KCHUH B
00JIaCTH XUMHUH U KYJIbTYPHBIX TPAAULIUN CBOEH CTpaHbl (B TOM YHCIIE HAYYHBIX); OOILEMHUPOBBIX TOCTUKEHUN
B 00JIACTH XMMHHU; OCHOBHBIX NPUHLIUIIOBU MPABUIJI OTHOLICHHUS K MPUPOJIE; OCHOB 3J0POBOTO 00pa3a KU3HUH
310pOBbecOEperalouX TEXHOJIOIMH; MpPaBUI IOBEAECHUS B YPE3BbIUAMHBIX CUTyalMsX, CBS3aHHBIX C
BO3JCHCTBUEM pa3IMYHBIX BEILECTB; OCHOBHBIX IpaB M OOsA3aHHOCTEW TIpaxJaHWHA (B TOM YHCIE
o0yyJaromerocst), CBSI3aHHBIX C JIMYHOCTHBIM, MNPO(ECCHOHAIBHBIMU KHU3HEHHBIM CaMOOINPEAEICHUEM;
COILIMAJIEHOW 3HAYUMOCTHU M CO-JEpKaHUS MPOPECCHid, CBI3aHHBIX C XUMHEH;

® 4YECMBO 20POOCMU 33 POCCUNCKYIO XUMHUECKYIO HayKy M JOCTH)KEHUS YUEHBIX; YBAXKEHUE U IPUHSITHE
JOCTHKEHUHM XMMUU; J1I000Bb U OEpEeKHOE OTHOLLICHHUE K IPUPOE; YBAKEHHE U YUET MHEHUIN OKPYKAIOIIUX K
JIMYHBIM JIOCTH)KEHUSM B U3YYEHUU XUMUH;

® 1puU3HAHUe LIEHHOCTH COOCTBEHHOT'O 3710POBbS U 3/I0POBbsI OKPY>KAIOLIHX JIt0J1ei1; HEOOXOMMOCTH
CaMOBBIPAYKEHUS, CAMOpPEATIN3alli1, COLUAIBHOIO IPU3HAHMUS,;

® 0CO3HaHUe CTEIIEHU TOTOBHOCTU K CAMOCTOSITENIBHBIM I10- CTYIIKaM U JI€HCTBUSAM, OTBETCTBEHHOCTH 3a UX
pE3YJIbTaTHI;

® nposigNieHue SKOJOTHUECKOTO CO3HAHUA, JOOpPOKENATEITbHOCTH, TOBEPHS M BHHMATEIBHOCTH K JIFONISM,
TOTOBHOCTH K COTPYAHHUYECTBY; WHMIIMATHBBI U JIFOOO3HATEILHOCTH B HM3YyYEHHMH BEILIECTB M IPOLIECCOB;
yOeXKIEeHHOCTH B HEOOXOAUMOCTH PAa3yMHOTO HCIIOIB30BaHMS JOCTIKEHII HAYKH U TEXHOJIOTHH;

® yMeHue YCTAaHABIMBATh CBA3M MEXKIY LEJIbIO U3yUEHUS! XUMUNHU TEM, Ul YETO 3TO HYKHO; CTPOUTh
KM3HEHHbIE U MPO(ECCUOHAIBHBIE IUIaHbI C YYETOM YCIIEUIHOCTH U3YUYEHUS] XUMHUU U
COOCTBEHHBIXIIPUOPUTETOB.

MertanpeaMeTHbie Pe3yJbTaThl:

® UCNONb306aHUe PA3TUUHBIX UICTOYHUKOB XUMUYECKON MH- (popMaIiK; MOTyYeHHE TaKol HHPOopMaIuu, ee
aHaJM3, IOATOTOBKaHa OCHOBE ITOT0 aHaJIM3a MH(OPMAIIMOHHOTO POJIYKTA U €T0 MPE3eHTalHs;

® npumeneHue OCHOBHBIX METO/I0B MTO3HAHUS (HAOII0I€HUS, IKCIIEPUMEHTA, MOJIEJIMPOBAHUS, U3MEPEHUS U T.
I1.) U1l U3YYCHUST XUMUYECKUX O0BEKTOB;

® 1CNOIb306aHUEe OCHOBHBIX JIOTHYECKHUX ONepaluii (aHaau3a, CHHTE3a, CpaBHEHHs!, 0000111eHus,
JI0Ka3aTeNIbCTBA, CUCTEMATU3allUY, KJIAaCCU(PUKALIUU U JIP.) IPU U3YUEHUHU XUMHUECKUX OOBEKTOB;

® (hopmynuposanue BHIBOJIOB U YMO3AKIIOUEHUH U3 HAOMIOJeHUH M U3YYEHHBIX XUMHUECKUX
3aKOHOMEPHOCTEW;

® — NPO2cHO3UpO6aHUe CBOWCTB BEIIECTB HA OCHOBE 3HAHUS UXCOCTaBa M CTPOEHUS, a TAK)KE YCTaHOBJICHUS
aHAJIOTHH; ® (hopmynuposanue NAeH, THNIOTE3 U MyTel NPOBEPKU UX UCTUHHOCTH;

® - onpedenenue 1eNeN 1 3a/1a4 yueOHOM U UCCIe10BaTeIbCKOWIESITEIbHOCTH U IyTeH UX JOCTHKEHMS;

® packpuvimue NPUUNHHO-CIIEICTBEHHBIX CBA3EH MEXIY COCTaBOM, CTPOEHHUEM, CBOWCTBAMHU, IPUMEHEHUEM,
HaXO0XJEHUEM B IIPU- POJIE U MOIYYEHUEM BaKHEHIINX XUMUYECKIX BEIIECTB;

® apeymenmayusi COOCTBEHHON MO3ULIMU U €€ KOPPEKTUPOBKAB X0/1€ AUCKYCCUHU TI0 MaTeprajgaM XUMUYECKOTrO
COJIepKaHusl.

IIpeaMeTHbIE PE3YIbTATHI:

B nosnasamenvnoii cghepe 3nanue (nonumanue):

® XUMHUYECKOW CHUMBOJIMKH: 3HAKOB XMMUYECKHX 3JI€MEH- TOB, (DOPMYJT XUMHUYECKUX BEHICCTB, YPaBHEHUI
XUMHYECKUX PEAKIIUN;

® BKHEHIITNX XUMHUYCCKUX MTOHATHI: BEIIECTBO, XHMHYECKUIN 2JIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEIILHBIC
aTOMHas U MOJIEKYJISIpHAsi MacChl, HOH, KATHOH, aHHOH, XUMUYECKask CBA3b, JICKTPOOTPHIIATEIILHOCTD,
BAJIEHTHOCTD, CTETIEHb OKHMCIIEHUSI, MOJIb, MOJIIPHAS MAcca, MOJISIPHBINA 00bEM, PACTBOPBI, SJIEKTPOJIUTHI U
HEDJICKTPOJIUTHI, AJIEKTPOIMTHYECKAS JTUCCOIMAINS, OKHCIUTETh U BOCCTAHOBUTEIb, OKUCIICHUE U




BOCCTAHOBJICHHE, TETUIOBOH 3(PPEKT peakinu, OCHOBHBIC TUIIBI PEAKIIUN B HEOPTAHUYECKON XUMUM;

¢ (OpMYTUPOBOK OCHOBHBIX 3aKOHOB U TEOPUH XMUMHH: aTOMHO-MOJIEKYJISPHOTO YUEHHSI; 3aKOHOB COXPaHEHUS
MaccChl BEIIECTB, MOCTOSIHCTBA cocTaBa BellecTB, ABoraapo; llepuoanueckoro 3akona [[. M. Menpaeneena;
TEOPUM CTPOCHMSI aroMa M YYEHUs O CTPOCHHMM BEIIECTBA; TEOPUU DIIEKTPOIMTHYECKOM IUCCOLMALMMN U
YYEHUSO0 XUMUUECKOU peaKIvu.

e Vmenue nazvieams:

— XUMHYECKHUE DJIEMEHTBHI;

— COEJIMHEHHUSI U3YUYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECCTB;

— OpraHu4eckye BellecTBa Mo ux Gpopmyse: MeTaH, 3TaH, ITH- JICH, alleTUJICH, METaHOJI, TaHOJI, IIUILIEPHH,
YKCYCHasl KMCJIOTa, TJII0K03a, caxapo3a.

e ObvsicHeHue:

— (pu3uvecKoro cMbICiia aTOMHOTO (ITOPSIKOBOTO) HOMEPA XMMHYECKOTO dJIEMEHTa, HOMEPOB TPYIIIBI U
nepuoja B [lepronnueckoit cucreme /JI. M. MenzeneeBa, K KOTOPBIM 3JIEMEHT MPHU- HAJIJICIKUT;

— 3aKOHOMEPHOCTEN U3MEHEHHUsI CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeesiax MajbIX IEPUOJIOB U A
TPy, a TaKKe CBOMCTBOOPa3yeMbIX UMH BBICIIUX OKCHJIOB M TUAPOKCUIOB;

— CYIIHOCTH TMPOIIeCcCa JIEKTPOIUTUICCKON JUCCOIUAINH U PEAKIINii HOHHOTO 0OMEHa.

e Vmenue xapaxmepuzogeamow.:

— XUMHUYECKHE 3JIEMEHTHI (0T BOJIOPO/Ia 0 KaJbIusl) HA OCHOBEUX mojoxeHus B [lepuonnyeckoii cucreme
xumMudeckux emeHToB [l. 1. MenneneeBa u ocoOeHHOCTEN CTPOCHUS KX aTOMOB;

— B3aMMOCBSI3b MEXK]ly COCTAaBOM, CTPOCHHUEM U CBOMCTBAMU HEOPraHUYECKUX BEUIECTB;

— XMMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, KUCIIOT, OCHOBAHUH,
aM(pOTEPHBIX COCTMHCHHUIH CcoJici). ® Onpedenenue:

— cOCTaBa BEIIECTB 10 UX GopMyliam;

— BaJICHTHOCTH U CTETIEHU OKHMCIICHUS 3JIEMEHTOB B COEIMHEHUH; — BUJIOB XMMUYECKOU CBSI3U B COCIMHEHUSIX;
— TUTOB KPUCTAJUIMUECKUX PEIICTOK TBEP/IbIX BEIIECTB;

— IPUHAJIEKHOCTH BEIIECTB K ONPEIEICHHOMY KJIACCY COeIM-HEHUI; — TUIIOB XUMHYECKUX PEaKIIHii;

— BO3MOXHOCTH MPOTEKAHUSI pEeaKIil HOHHOTO oOMeHa. ® Cocmasnenue:

— cXeM cTpoeHust aToMoB niepBbix 20 snemenToB [lepuonnyeckoii cuctemsl J. 1. MenneneeBa; — hopmyn
HEOPraHUYECKUXCOEIUHEHUN N3YUEHHBIX KJIACCOB;

— YPaBHEHUI XUMUYECKUX PEAKIIH.

be3zonacnoe obpawenue ¢ XuMuuecKoil mocy10i u 1a00paTOpPHBIM 000PYIOBAaHHEM.

o IIposedenue xumuyeckozo sKkcnepumenma:

— MOJATBEPKIAAOLIEr0 XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB; —
MTOATBEPIKIAIOIIETO XUMUUECKHI COCTaB HEOPTAHMUECKUX COSUHEHUM;

— 0 TIONYYEHUI0, COOMPAHUIO U PACIIO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KUCIOPOAa, BOAOPOIA, YTIEKUCIOTO
rasza, aMMHaka); — 1o OTpeIeTICHUIO XJIOPUI-, CyIb(haT-, KapOOHAT-HOHOB HMOHA AMMOHHUSI C TIOMOIIIBIO
KaueCTBEHHBIX PEAKLIUM.

o Buiuucnenue:

— MacCOBOM JI0JIM XUMHUYECKOTO JIEMEHTa TI0 JopMyJie COeMHEHHST; — MacCOBOM JI0JIM BEIIIECTBA B PACTBOPE;
— Macchl OCHOBHOTO BEIIECTBA IO U3BECTHOM MAacCOBOM J0Jie MpuMeceit; — 00beMHOMN JOJIH KOMIIOHEHTa
ra3oBOM CMEcCH;

— KOJIMYECTBA BEIIECTBA, 00beMa MIIM MACChl BEIIECTBA IO KOJIMYECTBY BEIIECTBA, 00bEMY HIIM Macce
peareHToOB WX MPOIYKTOB PEAKIIUU. ® Hcnonvsosanue npuobpemennvix 3HaHul U yMeHUll 6
NPAKMUYecKoll 0essmenbHOCMU U HOBCEOHEBHOU HCUSHIL:

— 17151 6e301acHOro OOpalleHusl ¢ BeIeCTBaMH U MaTeprUaJaMHUB MTOBCETHEBHOM KU3HU U TPAMOTHOTO
OKa3aHMs TIEPBOM MOMOIIIH MPU 05KOTaX KUCIOTAMHU U MIEI0YaMU;

— 17151 OOBSICHEHUSI OTACTBHBIX (PAKTOB U MIPUPOIHBIX SIBICHUM;

— JUT KPUTHYECKOU OIEHKH MH(POPMAIIUH O BEIIECTBAX, UCTIOIb3YEMbIX B OBITY.

B neHHOCTHO-OpUEeHTAUMOHHOM cdepe

AHanusz u oyenxa TMOCIEICTBHUM I OKPYKAIOIIEH cpeibl OBITOBOM M MTPOU3BOACTBEHHOM €SI TEIIBHOCTH
YeNoBeKa, CBA3aHHOM C MOJIy4eHUEM U TiepepabOTKOM BEIIECTB.

B Tpynosoii chepe

IIposedenue onepayuii ¢ NCIONL30BaHNEM HarpeBaHUs, OTCTaUBaHMs, (GUILTPOBAHNS, BBIMTAPUBAHUS;
MOJTy4eHUs1, COOMpaHUs, PAaCIO3HABAHUS BEIIECTB; U3TOTOBJICHUSI MOJIEICH MOJIEKYII.

B cdepe 0e30nmacHOCTH KU3HEAEATEIBLHOCTH

— Cobnoodenue paBUII TEXHUKHA 0€30MTaCHOCTH TIPH MPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA; — OKA3aHUe



HCpBOfI IMOMOIIH ITPH OKOTax, Mope3ax U XUMHNYCCKUX TpaBMax.

BbIYCKHUK HAVUMTCH:

BorinycKkHUK HAy4YuTCH:

® HA3bIBaTh XMMUYECKHE FIEMEHTHI U XapaKTEpU30BaTh X HA OCHOBE MOJ0KEHUs B [leproauyeckoit cucreme;
¢ (opMyTUPOBATH U3YUCHHBIC MMOHSATHS: BEIIECTBO, XUMUIECKHI SJIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH,
AQHUOH, MPOCTOE U CI0KHOE BEIIECTBO, XUMHUUECKAs PEaKIUsl, BUJIbl XUMUUECKUX PEAKIUM U T. 11.;

e OrpeneNaTh Mo GopMyliaM COCTaB HEOPTraHMUECKUX M OPraHUYECKHUX BEIIECTB, YKa3bIBaTh BAJICHTHOCTH
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB WJIM CTETIEHU UX OKUCIICHUS;

® Pa3bACHATH HH(GOPMALIMIO, KOTOPYIO HECYT XUMHUYECKHE 3HAKHU, POPMYJIbl U ypaBHEHHUS;

e Kaccu(UIUPOBATh MPOCThIE (METAILIBI, HEMETAJUIbI, 0JaropoAHbIE Ta3bl) U CIOXKHBIE BellecTBa (OMHApHbIE
COCJIMHEHHUS, B TOM YHCJIC U OKCHUJIBI, a TAK)KE THIPOKCH/IBI — KHCIIOTHI, OCHOBAHMSI, aM()OTEPHBIC THAPOKCHUIBI
1 COJIH);

¢ popmynuposats [leproanyeckuii 3aK0H, OOBACHITH CTPYKTYPY B HH(POPMAIIHIO, KOTOPYIO HECET
[Tepuonnueckas cucrema xumuueckux 3iueMeHToB . . Menaeneesa, packpsiBaTh 3HaueHue [leproanueckoro
3aKOHa;

® XapaKTepU30BaTh CTPOCHUE BEIIECTBA — BUbl XUMUUYECKUX CBSI3€H U TUIBI KPUCTAITMYECKUX PELIETOK;

® OIUCHIBATh CTPOCHUE aTOMOB XUMHUYECKUX 31eMeHTOB No 1—20u 26 u 0ToOpaXkaTh UX C TOMOIIIBIO CXEM;

® COCTaBJISITh (POPMYIIBI OKCUAOB XMMHUECKHUX 3JIEMEHTOB U COOTBETCTBYIOIIMX UM THAPOKCHUIIOB;

® 3aIMCHIBATH CTPYKTYPHBIC (POPMYITBI MOJIEKYIISIPHBIX COSTUHEHUHN M POPMYITHHBIC €IMHUIIBI HOHHBIX
COCJIMHEHHH 1O BAJICHTHOCTH, CTETICHSIM OKMCJICHUS WM 3apsiaM HOHOB;

¢ (OpMYyITUPOBATH OCHOBHBIE 3aKOHBI XUMUU — MOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO CTPOCHHS,
COXpaHEHHUs MacChl BEIIECTB, 3aKOH ABOTaJIpO;

¢ (OpMYyTUPOBATH OCHOBHBIE MOJIOKEHHSI ATOMHO-MOJIEKYJIIPHOTO YYSHUS U TEOPUU DIEKTPOTUTHUECKOM
JUCCOLIMAIIMY; ® ONPEIEATh IPU3HAKH, YCIOBUS IPOTEKAHUS U IPEKPAIICHUSIXUMUYECKUX PEaKIIil;

® COCTaBJIATh MOJIEKYJISIPHBIC YPABHEHUSI XUMUYECKUX PEAKIIUH,

MOATBEPKIAIOIINX 00IIMe XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB U
OTpaXKaroIUX CBSA3M MEXY KJIacCaMu COEIMHEHUII;

® COCTaBJIATh YPaBHEHUS PEAKIIMI C yJaCTHEM DJIEKTPOJIUTOB B MOJIEKYJISIPHOM ¥ HOHHOM BHJIAX;

® OIPEAEIATh IO XUMUYECKUM YPaBHEHUSAM IIPUHAJJICKHOCTbPEAKIIUI K ONPEIEICHHOMY TUITY UJIU BULY;

® COCTaBIIATh YPAaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI C TOMOIIBIO METO/1A JIEKTPOHHOIO
OasiaHca; ® MPUMEHSITh TOHSITHS «OKUCIEHUE» U «BOCCTAHOBIICHUE) JIIXAaPAKTEPUCTUKN XUMUUECKUX CBOWCTB
BEIIIECTB;

® OIpeNeNsATh C MOMOIIBI0 KAYECTBEHHBIX PEaKIUi XJIOpUI-, Cyab(dar- 1 KapOOHAT-aHUOHBI M KATHOH aMMOHUS
B PacTBOPE; ® OOBSCHATH BIMSIHUE PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKUX PEAKITHI;

® XapaKTepU30BaTh MOJOKEHHE METAIIJIOB M HeMeTaiuoB B [lepuoandeckoil cucteme 3J1eMEHTOB, CTPOSHUE UX
aTOMOB M KPHUCTAJIOB, 00IIKe (PU3NUecKre U XUMUYECKUE CBOWMCTBA;

® 00BSICHATH MHOTOOOpa3ne MPOCTHIX BEIIECTB SBJICHUEM aJUIOTPOIIUH U YKA3bIBATh €€ MPUYUHBI;

® pa3IMyaTh TUAPO-, THUPO- U FIEKTPOMETAILTYPTHIO U WIITFOCTPUPOBATH UX TPUMEPAMH MPOMBIIILIIEHHBIX
CH0CcO0O0B MONTyUEHHUsI METAIIJIOB;

e aBatTh oO1IYI0 XapakTepucTuky 3iemenToB I, I, VII A rpynm,a Takxke Boiopoaa, KUCI0po/ia, a30Ta, CephI,
dbocdopa, yriaepona,

KpeMHUS U 00pa30BaHHBIX UMU MPOCTHIX BEIECTB M BAKHEHIIINX COSTUHEHHH (CTpOEHUE, HaXOXKICHHUE B
MpUpo/Ie, oJyueHne, GU3NIeCKue U XUMUIECKHNE CBOMCTBA, TPUMEHEHHE);

® OIMCHIBATH KOPPO3UIO METAIIOB M CITIOCOOBI 3aIIUTHI OT HEE;

® IPOM3BOIUTh XUMHUUECKHIE PACUETHI C UCTIOJIH30BAHUEM MTOHATHIA «MAcCOBas I0JIs BEIIECTBA B CMECH»,
«KOJIMYECTBO BEIIECTBAY», KMOJISIPHBIA 00beM» TI0 GOpMyJiaM M YPaBHEHUSIM PEaKITUii;

® ONKCHIBATH CBOMCTBA U MPAKTUUECKOE 3HAUYECHNE N3YUEHHBIXOPTaHUYECKHUX BEILIECTB;

® BBLITIOJHATH 0003HAYCHHBIC B IPOTpaMMe IKCIIEPUMEHTHI, paclio3HaBaTh HEOPTaHUYECKUE BEIECTBA 110
COOTBETCTBYIOIINM MpU3HAKAM;® cOOJI01aTh MpaBuiia 6€30macHOM padOThl B XUMUYECKOM KaOnuHeTe
(mabopatopui). BeinycKHUK NOy4Um 803MONCHOCMb HAYYUMbCS:

° Xapakmepu306amb OCHOBHbIE MeMOObl NO3HAHUSA XUMUYECKUX 00BEKMO8: Ha6]ll00€H1/l€, usmepeHue, IKCnepumenni,
ModeﬂupoeaHue. ® Pasznuuams Xumuyeckue oovexmol (8 cmamuke):



— XumMu4ecKue d1eMeHmbl U NPOCmble 6euecmed;

— Memanivl U HemMemasibl U XapaKmepusz08anms OMHOCUMENTbHOCHLb NPUHAOIEHCHOCHIU MAKUX 00beKmos8 K motl Uil
UHOUPYNNE; — OP2AHUYECKUE U HeOPSAHUHECKUEe COCOUHECHUST,

— eudpoxcudnl (Kuciopodcodepaicauue KUCIomol, OCHOBAHUS, AMPOmMepHble 2UOPOKCUObL);

— OKCuObL Heconeobpasyiowue u coneobpasyiowue (Kuciommoie, OCHOSHbLE, AMPOMEPHDBLE); — BANLCHMHOCb U CIENCHb
OKUCJIeHUS,

— cucmemamudeckue u mpusUdibHble MePMUHbL XUMUYECKO UHOMEHKIAMYpbl;

— 3nakoeyio cucmemy 6 xumuu (3naxu u Gopmynvi, unoexcol u Kodppuyuenmol, CmpyKmypHvle i MOACKVIAPHbLE (POPMYIbL,
MONEKYNAPHbIE U UOHHbIE VPAGHEHUs pearyull, NOJHble U COKPAUJeHHbIE UOHHLLE YPAGHEHUS PeaKyuil, mepMOXuMudecKue
VpasHeHust, 0003HAUCHUS CINENEeHU OKUCTCHUSL U 3aPA0d UOHA 6 POPMYIE XUMUHECKO20 COCOUHECHUS).

® Paznuyams xumuyeckue obvexmol (6 Ounamuxe):
— usuueckue u XumuiecKue CMmopoHsl NPOYECcco8 pACmMEOPeHUsl U OUCCOYUAYUL, — OKUCTUMENbHO-60CCIAHOGUMENbHbLE
peaxkyuu u peakyuuooMena;

— cxembl U ypasHeHus xumuieckux peakyutl. ® CoomHocumo:

— 9K30MepMUYecKie peakyuu U peakyuy 20peHus; — Kamaiumuyeckue i hepmeHmamugHvle peakyuu; — Memail, OCHOGHbI
OKCUO, OCHOBAHUE, COTlb;

— HeMemani, KUCTOMHbIU OKCUO, KUCTOMA, COb;

— cmpoeHue amomd, U0 XUMUYECKOU C8A3U, MUN KPUCMALIUYECKOU peuemKu U gusudeckue ceolicmsea 8eujecmed; —
HaxoolcoeHue 1eMeHmo8 8 NPupooe U NPOMbLULIEHHbIE CNOCOObL UX NOTYYEHUS;

— HeobX00UMOCb XUMUYECKO20 NPOU3B00CMEA U Mpebosanull K oxpane okpyicaroujeti cpeovl;

— HeobX0OUMOCTb NPUMEHEHUSI COBPEMEHHBIX BEUeCn8 U MAMepUudios u mpebosanus Kk coOepelceHuio 300P06bsi.

® Buiosuzamo u IKCnepumenmailbHo npoeepintb cunoniessvl

0 XUMUYECKUX CBOLCMBAX Gewecme Ha OCHose Ux cocmaesa u CmpoeHus u npuﬂadﬂeofcnocmu K 0np€a€ﬂeHHOMy Kiaaccy (epynne)
seujecme.

° Hp02H03up06amb cnocobHoCcmb eewecmea nposeisinb OKUCIUMENIbHblE UTU 60CCNMAHOBUMEIbHbLE ceolicmea C yuemom
cmene-Hell OKUCeHUs 2J1eMeHmoe, GXOO}IWMX 6 e2o cocmae, a makxotce npoayicmoe coomeemcmeyrouux OKUCIumelbHo-
6occmaH06umeﬂbe1xpeam;uﬁ.

e Cocmasiams ypasHe s peakyull ¢ y4acmuem MunuyHblX OKUCAUmenell U 60CCMAaHO8UmMenell Ha OCHO8e JNIeKMPOHHO20
bananca.



1. COJEPKAHUE YYEBHOI'O ITPE/IMETA

8 kiace

‘HOMep \TeMa ypOKa ‘OCHOBHOC cojiepKaHue P(apaKTepncnma OCHOBHBIX BH/IOB \I/IcnonwyeMoe
YpoKa ypoka NesiTeJIbHOCTH y4aluuxcs (Ha ypoBHe |[00opyaoBaHue
n/n Y4eOHBIX J1eiicTBH)

HavajbHble NOHATHS M 3aKOHBI XUMUHU (21 4)

1 BBOOHBIN HHCTPYKTaX Tena wu

o Th mpu pabote B
KaOWHETE XUMHH.
[Ipeamer xumun. Poib
XUMHH

B JKM3HHU YEJIOBEKA

Marepuansl

BCIIIECTBA.

COBPEMEHHOTO
o0mIecTBa K XUMHUH: XeMopmIus 1 xeMo(hoOusi.
JemoncTpanuu. Komiekuus MarepranoB HCIeICTBEHHbIC
W3EIUI U3 HUX.
JlaboparopHble onbIThl. 1. O3HaKOMIIEHHE C
KOJUICKIIMEH J1a00paTOPHOMN TOCY/IbI

CBoiicTBa

U MaTCpUuaJIOBCACHUC.

XuMudeckue aBiieHus. Pois Xumum B sKu3HU Pasziuyams Tena U BEIIECTBA, BEIIECTBA U
OTHollIEHuEMAaTEPHUAITBI.

oOrrecTBa.

BellecTB.JObACHAMb, YTO MPEAMETOM HU3YYCHHS] XUMUU
OranoHHbie (PU3NIECKHE CBONCTBA BEIICCTB.SBIISTFOTCS

BEIIeCTBa, WX  CBOMCTBA |
MpEBpaILCHHUS.
Yemanasnusame MIPUYUHHO-
CBA3M MEXIy CBOMCTBaMHU

BEIIECTB U UX IPUMEHEHHUEM.
Xapaxmepuzoéams NOJOKUTEIbHYIO U
OTPULIATENIBHYI0  pOJIb  XMUMHMHM B  JKHU3HU
COBPEMEHHOTI'0 OOIIECTBA.

Apaymenmuposams CBOIO MO3ULUIO 1O
OTHOIICHMIO K XeMopmInu u xemopoOuun

2 Metonsl
XUMUAU

n3ydeHus: MeToibl
ODKCIEPUMEHT.

(cUMBOJIBHBIE).

HN3YUCHUA XUMHH.

HaoOmronenue.
MopenupoBanue. Mogenu

MaTepuaibHble (BEILECTBEHHbIE) M 3HAKOBBIE/[pusooums pUMeEpPbl MAaTEPUAIBHBIX U

JleMoncTpanun. Mojeny, UCHOJIb3yeMble HAWCIIOIb3YyEMbIX Ha YpOKax (PU3HUKH, OMOJIOTUU U
ypokax  (hU3HKH,
OO0béMHBIE U
HEKOTOPBIX ~XUMHYECKHX
KPUCTAJUIMYECKUX PEIIETOK

onoioru "
[IaPOCTEPIKHEBBIC
BEIIECTB.

reorpaguu.
MOJIETIH

Moaenumonenu HCKOTOPLIX XUMHNYCCKUX BCIICCTB

Xapakmepus’oeamb OCHOBHBIC METO/bI
M3YUCHUSA CCTCCTBCHHO-HAYYHBIX JUCIUIIINH.

3HAKOBBIX, HJIM CUMBOJIbHBIX, MOI[GJ'IGIZ,

reorpaduu.
Cobupamb 00BEMHBIE U IIAPOCTEPIKHEBBIE




ArperaTHble
COCTOSIHMSI BEIIECTB

I"a3Ebl. Kunkoctu.  TBEpaple  BemiecTna.
B3anmHbIe Iepexo/Ibl BEIIECTBA U3 OJTHOTO
arperaTHOTrO COCTOSTHHS B IPYroe: BO3rOHKa
(cyObnmumarusi) u ecyOonumanusi, KOHJACHCAHS U
WCTIApCHHE, KPUCTAIUTH3ALIUS U TIJIaBIICHHE.
JlemoncTpanuu. Cobupanue npudopa ams
MOJTyYCHUS raza W  TpoBepKa  €ro
repMeTHYHOCTH. Bo3ronka cyxoro nbja, Hoaa

\Paznuuamo TpUu arpe€raTHeiX COCTOSAHUA
BCIICCTBA.

Yemanasnusams B3auMOCBA3b MCXKOY
arpCeraTHbIMHA COCTOSAHHUAMU Ha OCHOBC
B3aMMHBIX IIEPEXOA0B BEIICCTBA.
waiocmpupoeamb B3alMHBIC Nnepexoabl

BEIIIECTB IPUMEPAMH.
Habnrooamb XUMAYECKUN YKCTIEPUMEHT U

win HadTanuMHa. ArperatHble  COCTOSIHHSI Oelamb BBIBOJBI HA OCHOBE HAOIIOACHUIA
BOIBbI.

JlaGopaTropHble onbiThl. 2. [IpoBepka

FEPMETUYHOCTH  mpubopa [ TOTy4YEHHUS

ra3oB

IIpakxmuueckas [IpaBuna TexHUKH 0€30MaCHOCTU U HEKOTOpble |Pabomame ¢ 1a00paTOPHBIM 000pYIOBAaHUEM U
paboma 1 BUBI paOOT B XUMUUYECKOH JJabOpaTopuu HarpeBaTelbHbBIMU MTpHOOpamMu B
(xabuHEeTe XUMUHN) COOTBETCTBUU C IIpaBUJIaMHU TEXHUKH

0€301acHOCTH.
Buinoansams  TPOCTEHININE MAHMIYJISLIUANA  C
mabopaTOpHBIM 000py10BaHUEM: c
mabopaTOPHBIM MITATUBOM, CO CITMPTOBKOM

I Ipaxmuueckas HaGmronenue 3a ropsimeii cBevoit. M3yuenue Bvinonnams 6€30MacHbIE SKCTIEPUMEHTHI, /lamuuk

paboma 2 CTPOCHUS TUITAMEHH. MPOBOUTH HAOIIOICHNUS 3a TOPSAIICH CBEUOH.  memnepamypul
Ogopmnsims OTYET O MIPOJICTAHHON padoTe ¢ (mepmonapHbiii),
MCTIOJIF30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U CHUPMOBKA

SI3BIKA XUMUH.
Ymemo OJIL30BAaThLCS
npubopamu.

Harpe€BaTCJIbHbIMHA




duszndeckue SIBICHUS
— KaK OCHOBa
pasaeneHus cMecel B
XAMHUA

®dusnueckue sBaeHUs. YucThie BelecTBa U
cMecu. ['oMOTreHHbIE U TeTEePOreHHbIE CMECH.
Cwmecu ra3000pa3Hble, JKUIKKUE U TBEPbIE.
CriocoObI pa3aesieHus CMECeil: eperoHka, uin
TUCTHILISAIMS, OTCTauBaHue, (GUIbTPOBAHUE,
KPUCTAJUTM3ALMA WK BbIIIAPUBAHUE.
Xpomarorpadus. [Ipumenenue 3tux cnocoOoB
paszneneHus cmeceili B jabopaTopHOi
MIPAKTHKE, HAa IPOU3BOJICTBE U B OBITY.
JlemoHcTpaumuu. Paznenenue JIBYX
HECMELIMBAIOIINXCS )KUJKOCTEN C TIOMOIIBIO
JETUTEIbHOW BOPOHKU. JIUCTUILISATODP U €T0

SIBJICHHSI, YUCTHIE BEIIECTBA U CMECH.
Knaccugpuyuposams cMecH.

IIpu6ooums IpUMEpPBI CMECEN, UMEIOLTUX
pa3IMYHOE arperaTHOe COCTOSTHUE.

CBSI3U MEKIY (DHU3UUECKUMHU CBOMCTBAMU
KOMIIOHEHTOB  CMECHU U cnoco0amu
pasieacHus.

\Paznuuamo q)HSH‘ICCKI/Ie n XHUMHYCCKHUC

Yemanasnusame MPUYHUHHO-CJIICACTBCHHLIC

nux

Pasauuams  cmiocoObl  pa3/ieNieHUs]  CMeEcei,

onucsleambs " oxapakmepu3zoebledniob
MPAKTUYCCKOC 3HAYCHUC

nux

/lenumenvuas
BOpOHKA,
oucmuiiamop

pabota. YcraHoBka s GUIBTPOBAHUS U €€
pabota. YcTaHOBKa JJisl BBIIAPUBAHUS U €€
pabdota. Komtekuus ObITOBBIX IPUOOPOB /s
(brIbTpOBaAHHS BO3/IyXa. Paznenenue
KpacsIIero BeniecTsa guomMacrepa ¢ moMOIIbIO
MeTo1a OyMakHON Xpomarorpaduu.
JlabopaTopHblie onbIThI. 3. O3HAKOMIJICHHE C
MUHEpaJIaMH, 00pa3yronMu rpaHwur. 4.
[lpuroroBiieHe  TETEPOTCHHON CMeCH
MOPOLIKOB CEPBHI € )KEJIE30M U UX pazJielIeHUe




I Ipakmuueckasn
paboma 3 (ananoe
pabomwl « Ouucmra
Nn0B8APEHHOU CONUY)

Ananu3 nouBbl. OnpenesieHne KUCIOTHOCTH
IIOYBBI.

Pabomamp ¢ nabopaTOpHBIM 000PYAOBaHUEM U

HarpeBaTebHBIMU  TTpHOOpaMu B
COOTBETCTBUU C MpaBUJIaMH TEXHHUKHU
0€30MacHOCTH.

Buinonnamo npocTenIme PUEMBI
oOpamieHus ¢ J1abOpaTOPHBIM
00opy0BaHUEM: BOPOHKOM, buabTpoMm
U CIIUPTOBKOM.

Habnooams 3a CBOWCTBAMH  BEIIECTB W
MPEBPAICHHUSIMH, MIPOUCXOJISITAMHI c
BEIIIECTBAMH.

Onucviéams ~ XAMUYECKUH  DKCIEPUMEHT C

MIOMOILBIO PYCCKOTO (POJHOTO) f3bIKA U S3BIKA
XUMHH.

/[eramo BBIBOJIBI o
[IPOBEIEHHOI0 HKCIIEPUMEHTA

pe3yiibTaTaM

Jlamuux pH

ATOMHO-
MOJICKYJIIPHOE
yueHue. XuMHYeCKHe
DJIEMEHTEHI

XHUMHUYECKHE 3JIEMEHTBI. ATOMBI H MOJICKYIJIBI.

npumMepe KHUCJIOpOJa. OCHOBHBIE
MOJIOKEHUS ~ATOMHO-MOJIEKYJISIDHOTO ~ YUEHMSI.
HoHnbl. BemecTsa MosniekyisspHOrou
HEMOJIEKYJISIPHOTO CTPOCHUS.
JlemoHcTpanuu. Mogaenu aJJIOTPOIHBIX
MoauduKkauii yriepona u cepbl. [lomyuenue
030Ha

ObvsicHAmMD, YTO TAKOE XUMHUYECKUH 3JIEMEHT,

HpOCTI)Ie M CJIO0KHBIC BCIIICCTBA. AJIJIOTpOHI/Iﬂ HaaToOM, MOJICKYJIAa, AJUIOTPOIIUs, HOH. Paznuuamo

MIPOCTHIE U CIIOXKHBIE BEIlIECTBA, BEIIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS.
Ycemanasnueams mpuaMHHO-CIIEICTBEHHBIC
CBSI3U MEXY COCTAaBOM MOJIEKYJ U CBOMCTBAMHU
AITOTPOITHBIX MOAM(PHUKAIINI KUCIOPOAA.
Dopmynuposams OCHOBHbIE TOJIOKEHUS

O3onamop

ATOMHO-MOJIEKYJISIPHOTO YYEHUS




9-10

3HaKU XUMHUYECKUX

3HaKku (CUMBOJIBI) XUMUYECKUX DJIEMEHTOB.

\Haszvieams u 3anucviéams 3HAKHM XUMHYECCKUX

3JIEMEHTOB. Nudopmanus, KOTOPYIO  HECyT  3HaKd PJIEMEHTOB.

[lepuonnueckas XUMHYECKHX 3JIEMEHTOB. Ortumonorusa Xapakmepuzosams WHOOPMALINIO, KOTOPYIO

Ta0JIMIla XUMHYECKUX Ha3BaHUI HEKOTOPBIX XMMHYECKHUX 3JIEMEHTOB. HECYT 3HAKH XUMUYECKUX JIEMEHTOB.

snementoB  JI.  W. Tlepuonnueckas Tabauia XUMHYECKUX |Onucviéams CTPYKTYPY NEPUOIUYECKON

Menaeneesa. AJIEMEHTOB JN. Menneneena: Ta0IUIBl XUMUYECKUX ieMeHToB J[. M.
KOPOTKOIEPHUOJIHBIA W JIJIMHHONEPHOJHBIA MeHeneena.
BapuaHThl. [lepronas! u rpynmsl. ['naBuas u ObvscHamb TUMOJIOTUYECKUE Hayaja
noOoyYHas MOArPYNIbL, WIKd A- 1 b-rpynmsl. Ha3BaHUN XMMHMYECKUX JJIEMEHTOB M  HX
OTtHOocuTeNbHASI aTOMHAsI Macca. OT/IENBbHBIX TPYIIIL.
JlemoHcTpanuu. [TopTpeTst 178 S. \Paznuuame KOPOTKOIIEPHUOTHBIN u
bepuemmyca wu [l n. MeHieneeBa. JNIMHHONIEPUOIHBIN BAapUAHTHI
KopoTkoneproauplii W JIJIMHHONEPHOIHBIA [Mepuoandeckoi cucremsl Jl. . Menaeneena
BAapUaHTHI iepuoandeckoit cucremst . 1.
MenneneeBa

11—12 Xumunueckue XuMuyeckue dopmynbl.  Muaekcel  u Omobpadsxcams COCTaB BELIECTB C TOMOLIBIO

dbopMyIibI KOA((HUITUEHTHI. OTHOCHUTENbHASIXUMUYECKHUX (DOPMYIL.
MOJIEKYJIIpHas ~ Macca. MaccoBass  ponsPaziuyams UHAEKCH U KO3()OUIUESHTHI.
XUMHYECKOTO  JJIeMEHTa B  COEeIMHEHUU.Haxooums OTHOCUTEIBHYIO MOJEKYISIPHYIO
Nudopmanus, KOTOpPYO HECyT XUMHYECKMEMAacCcy  BEIIeCTBA U MAacCOBYIO  JIOJIIO
bopMyIbI XUMHUYECKOTO JIEMEHTA B COCIMHEHHH.

Tpancnuposame ~ MHPOPMALUIO,  KOTOPYIO
HECYT XUMHUYECKHUEe (HOPMYIIbI
13-14 BanentHocTh Banentnocts. CtpykrypHas  dopmyIa. ObvscHAmMb, UTO TAKOE BAJICHTHOCTb. [lapocmeporcuesvlie

XUMUYECKUE DIEMEHThl C TOCTOSHHOW  ulloHumamsb OTpaxkeHHE MOPSJIKa COSNUHEHUS  Modenu

MEPEMEHHON BaJIeHTHOCThIO. BbiBOA (popMmysisl
COCIMHEHUS M0 BaleHTHOcTH. OnpenencHue
BAJICHTHOCTH  XMMHUYECKOI'O  BJIEMEHTa IO
dopmyne BemiectBa. CocraBieHue Ha3BaHHUN
COCIMHEHUH, COCTOSIIIMX W3 JIBYX XHMHYECKHUX
JJIEMEHTOB.  3aKOH IIOCTOSHCTBA  COCTaBa
BEIICCTB.

Jlemoncrpanun. Koncrpynposanue
HIAPOCTEP>KHEBBIX MOJEIIEH MOJIEKYJI

ATOMOB B MOJIEKYJIaX BEIIECTB TIOCPEICTBOM
CTPYKTYPHBIX (DOPMYIL.

Ymemov cocmaensams GOpMynbl COETUHEHUH 110
BaJICHTHOCTH W  oOnpedeisimb  BaJEHTHOCTD
hiieMeHTa 1o (popmylie ero coeuHEHUs




15

XUMHUYECKUE PEaKIUU

XUMUYECKUE peakiuu. PeareHThl W MPOIYKTHI

peakuuu. IIpu3HaKM XUMHYECKUX pPEAKLUN.
VYcioBus HMX TPOTEKAaHUS U IPEKPALICHHUS.
Peaxiuun ropenusi.  TemnoBoit 3 dekr
peakuuu. OK30TepMUYECKHE u
SHI0TEPMUUYECKUE PEAKIIUH.

JlemoHcTpanuu. Anmnapar Kumnma.
Paznoxxenne Ouxpomara ammoHus. [openue

Cepbl U MAarHUEBOM JICHTBI.

Jlaboparopubie onbIThl. 5. B3aumojneiicTBue
PacTBOPOB XJIOPHJA HATpHUs U HOAUAA KaJlUsl C
pacTBOpoM HHTpara cepebpa. 6. I[lomyueHue
ruapokcuaa meau(ll) u ero BzaumopelicTBue C
CEepHOM KucioTol. 7.  BzaumopeiicTBue
pacTBOpa COABI C KUCIOTOMN

Xapaxmepuzoeams XUMUUYECKYIO PEAKIIMIO U €€
Y4aCTHUKOB (peareHThbl U MPOIYKTHI PEAKIINH).
Onucviéams IPU3HAKU U YCIOBUS TEUSHHUS

XUMHUYECKUX PEAKIIUM.

Paznuuamo AK30TEPMHYCCKHUE n
SHIOTEPMHUUYECKUE PEAKIIHH.

Coomnocumo peakumn TOpEHUs H
AK30TEPMHUCCKUEC PEAKIIHH.

Habnwooame W onuceléamv XUMHYECKUN
AKCIIEPUMEHT c ITOMOIIBIO pyCCKOro

(poaHOTO) SA3bIKA U SA3bIKA XUMHH

16-17

XUMHUYECKUE
ypaBHEHUS

3aKkoH COXpaHEHUS  MacChl
XnuMuyeckue YPaBHEHUH. CocraBiienue
XUMHUYECKUX YpaBHEHUH. WNudopmanus,
KOTOPYIO HECET XMMHUECKOE YPABHEHHUE.
JlemoHcTpanuu. [Toptpetsr M.
JlomonocoBa u A. JI. JlaByaswe. I'openue
docdopa. OnbITh, WIUTIOCTPUPYIOLIUE 3aKOH
COXPaHEHHs MacChl BELIECTB.
JlabopaTopubie onbiThl. 8. IIpoBepka 3akoHa
COXpPaHEHHs MacChl BEIIECTB Ha IpUMEpE
B3aMMOJEHCTBUS ENOYN U KHCIIOTHI. 9.
[TpoBepka 3akOHa COXpaHEHHUS MacChl BEILECTB
Ha INpUMeEpe B3aWMOJCHCTBHSA IIEIOYM U COJIH
wenesza(Ill)

BCIICCTB.

B.

Dopmynuposams 3aKOH COXPAHEHUSI MACCHI
BeriectB. Cocmagnsams Ha €ro OCHOBE
XUMHUYECKHE YPAaBHCHUS.

Tpancruposames MHGOPMAIUIO, KOTOPYIO HECYT
XUMHUYECKHE YPaBHCHUS. DKCIICPUMEHTAILHO
noomeepocoams CpaBeUTMBOCTh 3aKOHA
COXPAHCHHSI MAaCChl BEIECTB

\Becwi JJIEKMPOHHbLE

18-19

THUIBI XUMHYECKUX
peakuui

Knaccudukanus XUMUYECKHMX peakluid 1o
COCTaBY M YHCIy PEareHTOB U MPOAYKTOB. THIIBI
XMMHYECKUX  peakumil.  Peakiuu
COCTMHEHUS,  PA3JOKEHUs, 3aMelleHuss |
obmena. KatanmmzaTopsr.
JleMOHCTpanu. I'openue docdopa,
pacTBOpeHHe MPOYKTa TOPEHHS B BOJIE U

Knaccugpuyuposams XAMHUYECKUE PEAKIUH 10
NpU3HAKYy YHCIa M COCTaBa pPEarcHTOB U
MPOJIYKTOB.

Xapaxmepuzoeams poib KaTaau3aTopa B
POTEKAHUH XUMHUYECKON PEaKIIHH.
Habnrwooams U onucbléamv XUMHYECKUN
HKCIICPUMEHT C TIOMOIIBFO PYCCKOTO




VCCIIEIOBAHNE MOJIy4YEHHOT O pacTBopa
JIAKMYCOM. Bzaumopeiicteue COJISTHOM
KHUCJIOTHI ¢ UMHKOM. [lonyuenue ruapokcuia
meu(Il) u ero paznokeHue npu HarpeBaHUU.
Jlaboparopubie onbIThl. 10. Paznoxenue
MEepPOKCHUIa BOJOPO/Ia C TOMOIIBIO OKCHAA
mapranna(lV). 11. 3amermenne xeae3omM Meau B
MEJTHOM KYTIOpOCe

(pomaHOTO) SI3bIKA U SI3bIKA XUMHH

20 [ToBTOpEeHue TecTupoBanme, pemeHne 3a1a4d 1 BBIITOJHEHUE
1 0000IIIeHNE TEMBl.  YIIPAKHEHUH 110 TeMe
IToaroroBka x
KOHTPOJILHOHN paboTe
21 Konmponwvnaa paboma 1 no reme «HavaybHble OHATUS U 3aKOHBI XUMUK

Ba:xueiinue npeacraBuTe/ M Heoprannveckux Bemiects. KosimyecrBennbie oTHOmeHusi B xumuu (19 4)

22

Bo3nyx u ero cocras

CocraB Bo3ayxa. [lonstue 06 o0beMHO 107
() KOMIIOHEHTa IPUPOIHOM Ia30BON CMECH —
BO3/IyXa.

Pacuer 00béMa KOMIIOHEHTA T'a30BOM CMECH T10
ero o0bEMHOMH /1051€ 1 HA0OOPOT.
lemoncTpanuu. OnpeneneHne coaepKanus
KHCJIOPO/ia B BO3/1yXe

Xapaxmepuzosams 00BEMHYIO JIOJTIO
KOMIIOHEHTA TaKOW MPUPOIHON ra30BOM CMECH,
KaK BO31lyX, U paccuumvléams 00bEMHYIO JTOJTIO
1o 00bEMy 3TOM cMecu. Onucvliéams 0OObEMHBIN
COCTaB aTMOC(EPHOTO BO3yXa U HOHUMAMDb
3HAYCHHUE IMOCTOSHCTBA 3TOr0 COCTaBa JJIs
310POBbSI

I Ipubop ons
onpeodeneHust cocmasa
6030yXa




23 Kucnopon Kucnopoxa. O3on. [Tonydenue kuciaoposa. Xapakxmepuzosamuv 030H, KaK aJUIOTPOITHYIO
CobupaHue 1 pacrio3HaBaHUE KHCIOPO/Ia. MO (DUKAIIIO KUCIOPOAA.
XHUMHUYECKUE CBOMCTBA KHCIOPOa: Onucvisams PU3NYECKUE U XUMHUYECKHE
B3aMMOJICHCTBHE C METAJIJIAMH, HEMETAJIJIAaMH U CBOWCTBA, MOJIyYeHUe ©  TPUMCHEHUE
CIIOKHBIMU BeriecTBamu. [Ipumenenue KHCIIOpOJIa  C HCIIOJIb30BAHUEM PYCCKOIO
kuciopoja. KpyroBopot kuciopoja B mpupoze. (pOIHOTO) sI3bIKa U s3bIKa XUMHH.
JlemoncTpauum. [lonydyenue kucnopoaa Yemanasnueams  npUYMHHO-CIIEICTBEHHBIE
[pa3NoKEHUEM TIepMaHTaHaTa KaJus ¥ MePOKCHIa (CBSI3U MEKTY (PU3UYECKHUMH CBOHCTBAMU
Bosiopoaa. Cobupanue KUCIopoia METOJOM KHCIIOpOJia ¥ crioco0aMu ero coOnpaHus.
BBITECHEHUS BO3/yXa U BoJibl. Pacnio3naBanue  [Ipogodums W Habmodams  XUMUYECKHI
Kuciaopoa. 'openue maruus, xenesa, yris, HKCIIEPUMEHT IO MOJIY4YeHUI0, COOUPAHUIO U
cepsl U Gocdopa B KHCIOPOE. pacro3HaBaHMUIO KUCIOPOAA C COOII0ACHNEM
MPaBUJI TEXHUKH 0e30MacHOCTH. Onucvliéamy
XUMHUYCCKHIA SKCIICPUMCHT
24 Ipaxmuueckas [Tonyuenue, coOupanue U pacro3HaBaHUE Pabomamb ¢ 1a00paTOpHBEIM 000PYIOBAHUEM H
paboma 4 KHCIIOpOJia HarpeBaTeIbHBIMU npubopamu B
COOTBETCTBUU C TpaBWIaMH  TEXHUKHU
0€30MacCHOCTH.
Beinonnamo npocTeiime PUEMBI
oOpareHus c J1a00paTOPHBIM
o0opyznoBaHueM: coOuparb mpubop Uit
MOJTyYeHUs ra3os, MIPOBEPSTH ero
TEPMETHYHOCTh W HCIOJB30BaTh  JUIS
MOJTy4EHUs] KUCTIOPO/Ia.
Cobupams KUCTOPO METOJIOM BBITECHEHUS
BO3/lyXa U pACNO3HABAMb KUCIOPOO.
Habnooams 3a CBOMCTBAMH BEIIECTB U
SIBIICHUSIMU, TIPOMCXOSIIIUMU C BEIIECTBAMHU.
Onucvieams XAMUIECKUH SKCIICPUMEHT C
MOMOIIBIO PYCCKOTO (POTHOTO) sI3bIKA U S3bIKA
XUMUH.
Cocmasnsamo OTUéT 1O  pe3ylbTaTam
[IPOBEIEHHOI0 DKCIIEPUMEHTA
25 Oxcuabl Oxkcunbl. Hazsauusa oxcnnos. CocTaBiieHne Buloenamo CYIIIECTBEHHBIC MIPU3HAKU
(hOpMYJT OKCHJIOB TIO HX Ha3BAHUSIM. OKCH/JIOB.




[IpencraBuTenu OKCUAOB: BOJA, YTIIEKUCIBIN a3,
HeraméHasi U3BeCTh.

JlemoncTpanmuu. Koyuiekuus OKCHUJIOB.
JlabopaTropHuble onbIT. 12. [lomyTHEeHHE
W3BECTKOBOM BOJIbI ITPU MTPOMYCKAHUH
YTJIEKUCIIOTO ra3a

/[asamb HA3BAHUS OKCUIOB 10 UX (OpMYysIaMm.
Cocmasnsims GOPMYITBI OKCHJIOB TI0 UX
Ha3BaHUIM.
Xapaxmepuzosamo
OKCHIOB, KakK BOJa,
Herameénasi N3BeCTh

Takux IpeICTaBUTENEH
VIJIGKUCIBIA Tra3 u

26 Bonopon Bonopon B mpupoje. duznueckre u XUMUUECKUE Xapakmepuzoeanbs cocTaB MOJICKYJIBI,
CBOICTBA BOJIOPO/IA, €T0 MOIy4YeHHE U ¢u3nueckue M XMMHYECKHE  CBOICTBa,
npumMeHenue. JlemoncTpanuun. [lonydyenue, MOJy4YCHUE W TPUMEHEHHE BOJIOPOIA.
cobupanue u Yemanaenueams ~— MpUUYMHHO-CIIECTBEHHBIC
pacrio3HaBaHue Bojiopojia. ['opeHne Bogopoaa.  (CBSA3M MEKIY GU3NISCKUMHU CBOWCTBAMHU U
BsanmonetictBue Bogopoaa ¢ okcuaom meau(Il). cnocobamu coOupanust Bogopoaa, MExXIy
JlaGopaTopubie onbIT. 13. [Tonyyenue XUMHUYECKHMHU CBOWCTBAMH BOJIOPOJIa M €T0
BOJIOPO/IA TIPU B3aUMOJCHCTBUY LIMHKA C NPUMEHEHHUEM.

COJISHOM KHCJIOTOM I[Iposooums U HabMOOamMb  XUMHYECKHI
HKCIEPUMEHT 110 MOJYYCHUIO, COOMPAHUIO U
pacro3HaBaHHUIO BOJOPOAA C COOJIOJICHUEM
[paBWI TEXHUKH Oe3omacHocTH. Onucwvieams
XUMUYCCKHI YKCTICPUMEHT
27 Ipaxmuueckas [Tonyuenue, coOupanue U pacro3HaBaHUE Pabomamb ¢ 1a00paTOpHBEIM 000pYIOBAHUEM H
paboma 5 BOJIOpOJIA HarpeBaTeIbHBIMH ~ TIpUOOpaMu B
COOTBETCTBUU C TpaBWIaMH  TEXHUKH
0€301acHOCTH.
Boinoansamo MpOCTEUIIHe MIPUEMBI
oOparieHus c 1a00paTOPHBIM
o0opyznoBaHueM: coOuparb mpubop Uit
HOJy4YEeHUs ras3os, POBEPATH ero

FEPMETHYHOCT M KCIOJIb30BaTh  JUIS
MOJy4YCHHUST BOJIOPOJIA.

Cobupams BOAOPO]T METOJIOM BBHITECHEHUS
BO3/IyXa U pACNO3HABAMb 8000POO.
Habnooams 3a CBOMCTBAMH BEIECTB U
SIBIICHUSIMU, TIPOUCXOJISIIIUMHE C BEIIECTBAMHU.
Onucviéams XAMHAYECKUH SKCIIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA

XHUMHU.




Cocmasnamo OTYET o
MPOBEAEHHOTO KCIIEPUMEHTA

pe3ynbraTtamMm

28 Kucnotsl KuCIIoThI, UX COCTaB M MX Kiaccu(HUKaIus. Ananuzuposams cocTaB KUCIoT. Pacnoznasamo [lamuuk pH
Wnaukaropsl. Tabmuna pactBopumoctu. CepHast KUCIOTBI €  IIOMOLIBIO
U COJISTHAas! KUCJIOTBI, UX CBOMCTBA U MPUMEHEHHE. THAUKATOPOB.

/lemoncTpanun. Koyuiekius MUHEpaIbHbIX Xapaxmepuzoeame npeCTaBUTENENH KUCIIOT:

kuciot. [IpaBuio paz6aBieHust cepHON KUCIOTHI. CEPHYIO U COJISIHYIO.

JlabopaTopHusle onbIT. 14. PacriozHaBanue Onpedensimv ~ pacTBOPUMOCTb COEAMHEHUN

KHCJIOT C TIOMOIIIbIO MH/IUKATOPOB C TIOMOIIIBIO TaOJIHIIBI PACTBOPUMOCTH.
Yemanasnusamo IIPUYHUHHO-CJIEICTBEHHbIE
CBSI3M MEXy CBOMCTBAMU CEPHOM U COJISTHOM
KHCIIOT U 00JTACTSMU UX IPUMCHCHHSI.
OcosHasams HEOOXOIUMOCTb COOJIFOAECHUS
NpaBUJI TEXHUKH OE30MACHOCTH MIPU padoTe ¢
KHCIIOTaMU

29 Conu Conu, ux coctaB 1 Ha3BaHus. PactBopumocts  Xapakmepuzoéams ~ cOIM  Kak IMPOTYKThHI
coneit B Boze. [IpeacraButenu comneil: XJopua — 3aMelIeHHs BOJOPO/ia B KUCIOTE Ha METaJll.
HATpUs, KapOoHAT Kanblus, pochaT Kampusl.  3anucvlieams (bopmybI coJieit 1o
JlemoncTpauuu. Komutekius coneit. Tabnuma — [BAJIGHTHOCTH.

[PACTBOPUMOCTH OCHOBAHUH, KUCJIOT U coyield B |Ha3zvieams comu o hopmyiiaM. Hcnonvzoeams
BOJIC TaOJIMIly pACTBOPUMOCTH IS XapaKTEPUCTUKU
CBOMCTB COJIEH.
IIposooums pacu€Tel o hopMysam cosieit

30-31 KonuuectBo BemectBa Uucino ABoraapo. KommuectBo BemiectBa. Monb. OowsacHsamo TIOHSATHUSA «KOJINYECTBO
MounsipHast Mmacca. KpaTHble €IMHULIBI U3BMEPEHUSBEILIECTBA»,  «MOJbY», «4HCIO  ABOraapo,

KOJIMYECTBAa  BEIIECTBA  — (MOJISIPHAs Maccay.
MUJUIUMOJIb M KWJIOMOJIb, MUJUIMMOJIsipHass uPewamo 3alayd  C  HCIOJB30BAHHEM
KUJIOMOJISIpPHAs MacChl BEIECTBA. MOHSITUN «KOJIMYECTBO BELIECTBAY,
Pacuétnl C  HCHOJB30BaHUEM  TMOHATHH «MOJSpHAs Maccay, «4ucio ABOraapo
«KOJIMYECTBO BEILECTBA», «MOJIIpHAs Maccay,
«4UCI0 ABOTaIpoO».
JlemoHcTpanmu. Hexotopsie METAJLIHI,
HEMETaJUIbl WU COEJUHEHUS] C KOJUYECTBOM

BEIIIECTBA, PaBHBIM | MOJIb




32

MossipHbIi 00BEM
ra3os

3aKkoH ABoragapo.  MosipHBIE  00BEM
ra3000pa3HbIX BemiectB.  OTHOCHUTENbHAs
[JIOTHOCTH T'a3a 1o APYyromy rasy.
KpatHbie €IMHHUIIBI HU3MEpEHUS
MUJUTUMOJIAPHBIA U KHJIOMOJISIPHBIH  00BEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérel C  HUCIOJIb30BaHUEM  TOHSTHI
«KOJTMYECTBO BEIIECTBAY», «MOJIIPHAS Maccay,
«MOJISIPHBII 00BEM ra3oBy, «UHCIIO
ABorazpoy.

JlemoHcTpauuu. Mojelib MOJISIPHOTO 00bEMa
ra3oB

ObvscHAmMb TIOHITHS «MOJISIPHBIA 00BEM
ra3oB», «HOPMAIBHBIC YCIOBUS.

Pewams 3aa4dl C UCHOJIB30BAaHUEM IOHSITHM
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBII 00BEM  Tra3oBy, «YHCIIO
IABOTaZpO»

33-34

PacuéTbl o
XUMHYECKUM
YpaBHEHUSIM

PacuéThl c HUCIIOJIL30BAaHUEM HOHSITHI
«KOJIMYECTBO BEILIECTBA», «MOJIAPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «YHCIIO ABOTaIPO»

Xapaxmepuszoeamb KOJIMYECTBEHHYIO!
CTOPOHY XHUMHUYECKHX 0OBEKTOB U MPOIECCOB.
Pewams 3amaum ¢ HMCHOJB30BaHUEM
TOHATUH «KOJIMYECTBO BEILIECTBAY,
«MOJISIpHAsE ~ Macca», «MOJSPHBIH  OO0BEM
ra3oB», «4MCJIO ABOTaAPO»

35

Boga. OcHoBauus

l'unpocdepa. KpyroBopoT Boabl B MpHpOIE.
@duznyeckue M XHUMUYECKUE CBOMCTBA BOJBI:
B3aUMOJICVCTBUE C OKCUIAAMM.

OcHoBanMs, uUX cocraB. PacTBopuMOCTbH
OCHOBaHMM B Boje. l3meHeHue OKpacky
WHIUKaTOPOB B LIEJIOYHOMN cpeze.
[IpencraBurenu HIeJI0YeH: THJIPOKCH/IBI
HATpHUs, KaJus U KaJbLUs.

JlemoHcTpaumu. Komekuust ~ ocHOBaHMA.
JlaGopatopusbiii  onbiT. 15, U3meHeHue
OKpPAaCcKH MHJIMKATOPOB B IIEJIOYHON cpejie

Obvsacuamo
«IIETOUM Y,
CUHAUKATOP.
Knaccuguyuposamo OCHOBaHUs
[PacTBOPUMOCTHU B Bojie. Onpedensamyb 10
dbopMyIie IpUHAIE)KHOCTh HEOPTAaHUIECKHIX
BEILIECTB K KJIACCY OCHOBAHUM.
Xapakmepuzoeamsb  CBONCTBA
MPECTaBUTEIEH OCHOBAHHMIA.
Hcnonvzosams TabNUIy paCTBOPUMOCTH IS
ONpeAesIeHUs paCTBOPUMOCTH OCHOBAHMI

IIOHATHA
«Ka4YCCTBCHHAaA

«OCHOBAHHUSY,
peaKIus»,

1o

OTACIBbHBIX

Hnouxamopwl, oamuux
pH

36-37

PacTtBopsl. MaccoBas

J10JIA
PacTBOPEHHOTO
BEILIECTBA

PactBopurens U pacTBOPEHHOE  BELIECTBO.
PactBopsl. PactBopenue. ['mapatel. ConbBathl.
MaccoBast 1011 pacTBOPEHHOTO  BEILECTBA.
PacyeTbl,  CBSi3aHHbIE C  HCIOJb30BAaHUEM
MOHSTHS ~ «MaccoBas  JIOJIsI  PACTBOPEHHOIO
BEIL[ECTBAY.

JlabopaTopHslii onbIT. 16. O3HaKOMIIEHME C

Obvsicusms TIOHATHUSA «maccoBasa
PaCTBOPCHHOI'O BEUICCTBAY.
Yemanasnusame aHaJiorum ¢
210.]'[6171 KOMIIOHEHTOB T'a30BOM CMECH.
\Pewams 3a7a4ll C HCIOJb30BAaHHEM MOHSITHI
«MaccoBasd 04 JJIEMEHTAa B  BCUICCTBCY,
«MaccoBas a0JIsd paCTBOpéHHOFO BCIICCTBA»,

J0JIA

00BEMHOI

Jlamuuk
memnepamypol




npenaparaMy  JOMAallHEW WM  IIKOJIbHOH
anTEeYKd — pacTBOpaMHu IEPOKCUIA BOJOpOAA,
CIIUPTOBOM HACTOMKHM MOJIa U aMMHUaKa.

«00BEMHAs 10151 Ta3000pa3HOTO BEIIECTBAY

38

IIpaxmuueckas
paboma 6

[IpurorosieHne pacTBopa 3alaHHON MacCOBOMN
N0J1eH pacTBOPEHHOIO BEILIECTBA

Pabomamu ¢ 1a00OpaTOpHBIM 000PYAOBAaHUEM H
HarpeBaTeIbHBIMU npudopamu B
COOTBETCTBUU C TpaBWIaMH  TEXHUKH
0€30MMacHOCTH.
Buvinoansameo MIPOCTEUILINE MIPUEMBI
oOpareHus c J1a00paTOPHBIM
000py/ZI0BaHUEM: C MEPHBIM LUJIMHAPOM, C
BecaMu.
Habnooams 3a CBONCTBAMU BEILIECTB U
SIBIIGHUSIMU, TIPOUCXOASIIUMU C BEIIECTBAMHU.
Onucvieambs ~ SKCIIEPUMEHT C  [TOMOLIBIO
PYyCCKOro (POAHOTrO) sI3bIKA U S3bIKa XUMUH.
Cocmaensams ~ OT4ETBI 1O pe3yJbTaTam
MPOBEIEHHOTO SKCIIEPUMEHTA.
[ ‘omosums pacTBOpbl  C  OMNpPEOEIEHHOU
MacCOBOM J0JIei pacCTBOPEHHOTO BEIIECTBA

J[omawruu
9KCNnepumMeHm

BI)IpaHII/IBaHI/IC KPHUCTAJIJIOB aJITFOMOKAJIMEBBIX
KBACIIOB WJIKM MEIHOI'0 KYIIOpOCa

Boinonnams 0€30MaCHbIE B JOMAIIIHUX
YCIIOBUSIX 3KCIIEPUMEHTBI, IPOBOINUTH
HaOJII0EHNUS 332 POCTOM KPUCTAJIOB.
Ogopmasims OTUET O MPOJIEIAHHON paboTe ¢
MCII0JIb30BAaHUEM PYCCKOTO SI3bIKA U SI3bIKA
XUMHH.

L{ugposoti muxpockon

39

O06001eHre U cucTeMaTU3alus 3HaHUuH 1o TeMe «BakHelne npeicTaBuTeN HeOpraHMUeCKHUX BEIIECTB.
KonnuecTBEHHbIE OTHOIIEHUS B XUMHUI

40

OTHOIICHUSA B XUMHUI))

Konmpwlbmm paﬁoma 2 o teme «BaxHeiime NpEACTABUTCIIM HCOPTraHUYICCKHUX BCIICCTB. KonnuecTBeHHEIS

OcCHOBHBIE KJIaCChl HeOPraHnyeckux coequHenui (10 1)

41

OKcHapl, UX
Kiaccuukanus u
XUMHUYECKHUE CBOKMCTBA

OO0o0OmiecHue  CBeACHUM 00 OKCHIaX,
KJIaCCH(PUKAIINHY, HA3BAHUSAX U CBOMCTBAX.
CniocoOsI ontydenus okcuioB JlaGopaTtopusbie
onbIThI. 17. BzauMoelicTBue okcrga KajabIus C
BooM. 18. [loMyTHEHUE N3BECTKOBOM BOBI

ux

O6vacuams TIOHATHS «HECOJIe00pa3yronue
OKCHIBI», «coneo0Opasyromme  OKCHABDY,
«OCHOBHBIE OKCUJIBI», «KUCIOTHBIE OKCHIIBD.
Xapaxmepuzoeamp oOe  XUMHUYECKHE
cBoiicTBa COJIC00Pa3yIONINX OKCHJIOB
(KUCJIOTHBIX M OCHOBHBIX). Cocmasnsime




YPaBHEHUS PEaKIMii C y9aCTHEM OKCHJIOB.
Habnwooamy W onuceléamv  peaKkIH
y4aCTHEM OKCHJIOB C IIOMOIIIBIO PYCCKOTO

CBOMCTBaA OKCHJOB C COGJHOI[CHI/IGM
MMpaBUJI TEXHUKHU 0€30I1aCHOCTH

C

(pozHOTO) sI3BIKA U A3BIKA XUMUH. [Ipo6ooums
OIIBITHI, HOJTBEPKJIA0IINE XUMUUECKUE

42

OcHoOBaHUs, UX
KIacCupUKAUS U
XHMHYECKHE CBOMCTBA

OcHoBanusl, UX Ki1accuuKaius, Ha3BaHUs U
cBolicTBa. B3aumoeiicTBHE ¢ KUCIOTaMU,
KHCJIOTHBIMU OKCHJaMHU u COJISIMU.
Pa3noxxeHne  HEpaCTBOPUMBIX  OCHOBAHUM.
CriocoObI 1osTyyeHHst OCHOBAaHHM.
Jladboparopubie onbIThl. 19.  Peaknus
HelTpanuzauuu. 20. [lonyyenue rugpokcua
meau(Il) u ero B3aumoneiicteue ¢ KucioToi. 21.
Paznoxenue ruapokcuaa meau(Il) npu
HarpeBaHUN

Cocmasnams ypaBHEHUSI  peakiui
y4aCTUEM OCHOBAHUM.

Habmooams W onucvléams  PEAKIUHN
Y4aCTHEM OCHOBAHMM C MOMOIIIBIO PYCCKOTO

CBOWCTBA  OCHOBAaHUH, ¢ COOJIIOJICHHEM
IIpaBUII TEXHHUKHU 0€3011aCHOCTH

C

C

(pomHOTO) SI3bIKA U SA3bIKA XUMHH. [Ipo6ooums
OTIBITHI, MIOJITBEPIKTAIOITNEC XUMUICCKHE

Jlamuux pH

43-44

Kucnotsl, nx
KJIacCU(UKALNS U
XHMHYECKHE CBOMCTBA

KucioTsl, ux knaccuukaius 1 Ha3BaHUsI.
Oo61ne XUMHUYECKHE  CBOMCTBA  KHCIHOT.
BzanmopeiicTBre KHCJIOT C  MeTajlJaMHu.
DNEKTPOXUMHUYECKHM pan HaIpsHKEHUN
METAaJJIOB. BzaumoneiicTBUEKUCIOT C
OKCHAaMH METaJUIOB. B3anMoieiicTBHEe KHUCIIOT ¢
OCHOBAHUSIMU — pPEAKIIMs HEUTpaIn3aliy.
BiaunmoneiicTtBue KHCJIOT C COJISIMU.
[lonyuenue OECKHUCIOPOIHBIX n
KHCIJIOPOJICOIepKAIINX KUCIOT. JIaGopaTopHble
onbITHI. 22. B3auMoaeicTBIE KUCIIOT C
MeTaiaMi. 23. B3aumonencTBrue KUCIIOT ¢
COJIIMH

CBOMCTBA KUCIIOT

Cocmaenams YpaBHEHUS  peaKIUid
ydacTueM KucioT. Habniodams u onucvieams
PEAKIMU C YYaCTHEM KUCJIOT C HOMOIIBIO
PYycCcKOTro (POTHOTO) S3bIKA H S3bIKA XUMUH.

XUMHYECCKHE CBOMCTBA KMCIIOT,

0€e3011acHOCTH

Xapaxmepuzosamo oflmme  XUMHUYECKUe

C

Hpogodumb OIIBITHI, MOATBCPIKAAOIINC

C

CO6J'IIOI[CHI/I6M IpaBUJI TCXHHUKHU

L{ughposoii muxpockon

45-46

Conm, ux
KinaccupuKanus u
XUMHUYECKHE CBOUCTBA

Comu, wux Kilaccupukanmusi ©W  CBOWCTBA.
PactBopuMocTh coJie B BOJC.
BzanmopeiicTBre coJleit c KHCJIOTaMH
U [IeJI09aMHU. B3aumMmopeiictBue  colled ¢
MeTaJlJlaMl, OCOOEHHOCTH JTHUX  peaKUuil.

«KHCJBIC COJIN», «OCHOBHBLIC COJIN».

CBOMCTBA COJIEM.
Cocmasname YpaBHEHUS peakimit

Pazanugath TIOHATUSA «CpEAHUC COJIN»,

XapakTepnu3oBaTh ol0ue  XMMHUYECKHe

C




BzanMopaeiicTBre CoJIEN ¢ COJISIMU. yqactuem comeil. Habrrooame n onucwieamo
JlabopaTopHblie onbIThI. 24. O3HaKOMJIEHHE C  PEAKIUH C YYaCTUEM COJIEH C TOMOLIBIO
Koulekuue  comeil.  25. BsaumopeiicTBue pyccKoro (poJHOTO) s3bIKA U A3bIKA XUMHH.
cynepata  memu(Il) ¢ xenmesom.  26. [Iposooumw OMBITBI,  MOATBEPKIAFOIINE
B3auMopeiicTBue coliell ¢ COIsIMU XUMUYECKHE CBOICTBA COJIEH, c
coOIr0ieHNEM MIpaBUJI TEXHUKHU
0e30macHOCTH
47 ['enernyeckas cBsi3b | eHeTHUYECKUE PAAbl MeTaula M HeMeTalula.Xapakmepu3zoéams MOHATHE «T€HETUUECKUN
MEXIY kiaccamu |['eHeTmyeckas CBSA3b  MEXIY  KJaccaMu psmy».
HEOPraHUYeCKUX HEOPraHUYECKUX BEILECTB. Hnniocmpuposamuo IFE€HETUYECKYI0  CBS3b
COCAMHEHUI JlaGopaTropHble onbIThI. 27. ['eHeTHUECKas MEX]ly BELIECTBAMHU: IPOCTOE BEIIECTBO —
CBSI3b Ha IIPUMEPE COSTUHECHUN METN OKCHUJ — TUJAPOKCHUJ — COJIb.
Banucvieamo ypaBHEHUS peakiui,
COOTBETCTBYIOILIUX H0CJIE10BATEIbHOCTH,
(emoyke)  MpeBpalleHUl  HEOpPraHMYEeCKHX
BEIIECTB Pa3JIMYHbIX KJIACCOB
48 IIpaxmuueckas Pemennie sKkcreprUMEHTaIbHBIX 3a/4ad 1O TemeYmeno oOpamatecss ¢ 1a00pPaTOPHBIM
paboma 7 «OCHOBHBIE KJIaCChl HEOPraHUYeCKHX 000pyJAOBaAHHEM Y HarpeBaTeIbHBIMU
COETUHEHUIN npubopaMd B COOTBETCTBUU C IpPaBUJIAMH
TEXHUKU 0E30MaCHOCTH.
Pacnosnasambo HEKOTOphlE  AHUOHBI |
KAaTHOHBI.
Habnooamy  CBOWCTBA  DJEKTPOJIUTOB U
MPOUCXOSAIINX C HUMU siBIeHUI. Habrooamo
u OnuUCvLIBAMdb PEAKIUU  C
y4yacTUEM  D3JEKTPOJIUTOB €  IOMOIIBIO
PYyCcCKOro (pOJHOTO) sI3bIKA U S3bIKA XUMUH.
Dopmynuposamb BHIBOJBI IO PE3yIbTaTaM
MPOBEAEHHOTO KCIIEPUMEHTA
49 O06001eHne U cucTeMaTu3alus 3HaHui 1o TeMe «OCHOBHbBIE KJIaCChl HEOPTAHUYECKUX COEAMHEHUN»
50 Koumponvnasa paboma 3 no reme «OCHOBHBIE KIIaCChl HEOPTAHUYECKUX COSTMHEHU»

Ilepuoauyecknii 3aK0H U MePUOAMYECKAs] cMCTeMa XuMu4ecKux 3jeMeHToB JI. U. MenneneeBa. Ctpoenue aroma (8 4)




EcrecTBeHHBIE EcTtecTBeHHBIE ceMelncTBa xumMuueckux OovacHAmb MIPU3HAKH, MTO3BOJISOIINE
51 cemelicTBa DJIEMEHTOB: INEJIOYHBIE M IIEI0YHO3EMETbHBICOOBEIUHATh TPYIIBl XUMHUECKUX DJIEMEHTOB B
XUMHYECKHX MeETaJlJIbl, rajloreHbl, MHEPTHBICECTECTBEHHBIE CEMENCTRA.
HIIEMEHTOB. (OmaropogHble) — Tra3bl. AmodorepHocTb. Packpvieams XUMUAYECKUN CMBICIT
AmpoTepHOCTD AMdoTepHbIe  OKCHUIBI u THJIPOKCHUJIBL.(3TUMOJIOTHIO) ~ HAa3BaHUU €CTECTBEHHBIX
KomruiekcHeie comnu. CEMEHCTB.
JlaGopatopuble onbIThl. 28. [lonydyenueAdpeymenmuposams OTHOCHUTEJILHOCTD
aM(OTEPHOT0 THAPOKCHIA U HCCIICAOBAHUE E€TOHA3BAaHHS MHEPTHBIC T'a3bD».
CBOICTB ObvscHamb, MOHSTHE «ampoTepHbIe
coequHeHus». Habnooams v onucvlieams
PEaKuu MEXy BELIECTBAMH C IOMOIIBIO
pyccKoro (poHOro) sI3bIKa U s3bIKa XUMUH.
Xapaxmepuzosamuv NBOVNCTBEHHBIN XapaKTep
CBOICTB aM(pOTEePHBIX OKCHJIOB u
THJIPOKCH/IOB.
Ilpo6ooums ~ ONBITBIL 1O TOJNYYEHUIO U
MOJITBEPKICHUIO XUMHUYECKUX  CBOMCTB
aM(pOTEpHBIX OKCHIOB H THUAPOKCHUIOB C
coOroieHreM MIPaBUII TEXHUKH
0€e301acHOCTH
52 OTKpbITHE OTkpBITHE . n. MenpeneeBsiM Pa3nuuams €CTECTBEHHYIO M HCKYCCTBEHHYIO
EePUOINYECKOTO NEepUOANYECKOr0 3aKOHa M CO3/laHHe HMKJIAcCHU(pHUKaILUU.
3akoHa J[. W. MEepUOIUYECKON CUCTEMBI XUMHUECKUX O0bsACHAMb, TIOUEMY TIEPUOANUECKUN 3aKOH
MeHneneeBbIM AJIEMEHTOB. OTHOCSIT K €CTECTBEHHOM KJIacCU(UKAIUH.
JlemoncTpauuu. Pasnmuusasie ¢opmbl TabiuuMooenruposams XUMHUYECKHE
NepUOANYECKONM  cucTeMBbl.  MoJenupoBaHME3aKOHOMEPHOCTH, BbIIETSS CYIIIECTBEHHbBIE
MOCTPOCHUS Tepuoanyeckoil cuctembl J[. V.xapakTepucTuku 0ObEKTa U MPECTaBIIAS UX B
Meneneena MIPOCTPAHCTBEHHO-TpaPUUECKOn WU
3HAaKOBO-CUMBOJIMUECKON (hopme
53 OcHOBHBIE CBEICHUS O ATOMBI KaK dbopma cyiecTBoBaHus (Q0vbsACHAMD, YTO  Takoe  «IPOTOHY,
CTPOEHHH aTOMOB XUMHYECKHUX 31eMEeHTOB. OCHOBHBIE CBEIEHUS OKHEUTPOHY, (QIEKTPOHY, «XUMHYECKHH
CTPOEHUH aTOMOB. JlokazaTenbCcTBadIEMEHT, «MAaCCOBOM YHCIION.
CIIOKHOCTM  CTPOEHMSI  aTOMOB. Omneitel Onucvigams CTpOEHHE  dAIpa  aToMa
Pesepdopna. IlnmanerapHas Monenb CTPOCHUSUCIONB3YS NEPUOANYECKYIO CUCTEMY|

aToMa.

CocTaB aTOMHBIX Siiep: IPOTOHbI, HEUTPOHBI.

XxuMH4eckux 3neMeHToB /. 1. Menneneera.
Ilonyyams nHGOPMALIUIO 110 XUMHUU U3




MaccoBoe uunciio. CoBpeMEHHOE ONpeesIeHUE

MTOHATUSA «XUMHYECKUI JJIIEMEHT.
OtHocuTenbHass aTOMHas Macca. B3aumocBs3b
MOHATUHI «IIpOTOH, CHEUTPOHY,

«OTHOCUTEJIbHAsI aTOMHAs Macca.
JlemoncTpauuu. Mojienm aTOMOB XUMUYECKHUX
SJIEMEHTOB

Pa3IUYHBIX UCTOYHUKOB, AHAIUSUPOBAMb eé

o4 Crpoenue Muxkpomup. ONEKTPOHBI. Crpoenue |O6vsacHAmb IOHATHE «IJIEKTPOHHBIHN CII0M»,
JIEKTPOHHBIX SHEPreTUYEeCKUX YpPOBHEH aTOMOB XMMHUYECKUXWIN «IHEPIeTUYECKUN YPOBEHBY.
000JI0YEeK aTOMOB aneMeHToB 1—20. Ilonstue o 3aBepméHHOM(Cocmasnsims CXEMBI pacnpenenesus
SJIEKTPOHHOM CIIO€. SJIEKTPOHOB [0 3JIEKTPOHHBIM CIJIOSIM B
AIIEKTPOHHON 000JI0UYKe
55 [Tepuonuueckas N3otonbl. @DuU3MUECKUN CMBICH  CUMBOJIMKUPackpwviéams Gpu3nuecKuii CMBICII
CHUCTEMA XUMHUYCCKUX HGpHOI{H‘ICCKOﬁ CHUCTEMBI. COBpeMeHHaH MOPAAKOBOI'O HOMEpa XUMHNYECKOI'O
ssiemeHToB /1. U. (GopMynHpOBKa  IEPUOJUYECKOrO 3aKOHA. PJIEMEHTa, HOMepa Iepuoja U HOMepa
Meneneena M3MeHeHns CBOWMCTB 2JIEMEHTOB B IIEPUOJAX HUIPYIIIHL.
rpynnax Kak (yHKLUHS CTPOEHHs IEKTPOHHBIXOObACHAMb  3aKOHOMEPHOCTH  HM3MEHEHUS
000JI0YEK aTOMOB. METaJIMYEeCKUX MW HEMETAIJIMYEeCKUX CBOMCTB
XUMUYECKUX 3JIEMEHTOB U MX COEJUHEHUI B
Iepuoaax u rpymnmnax
56-57  XapakTepucTtuka XapaKkTepucTUKa JJIeMEHTa-MeTaa u Xapakmepuz06amv XUMUYECKHE HJIEMEHTHI 1—
HIIEMEHTa HIIEMEHTa-HeMeTallIa M0 WX MOJIOKEHHIO B 3 MEPUOJIOB 10 UX IMOJIOKEHUIO B
10 €ro MOJIOKEHHUIO B [IEPUOINYECKOMN cucTeme XMMUYECKUX [EepUOTUUECKOM cucreme XUMHYECKHX
MEPUOINYECKOMN snemeHToB J[. . Menaeneesa. lemoncrpauunu. paemenTtoB . 1. Menneneena.
cucreme Mozenu aToMOB 3JIeMEHTOB 1—3 mepuo1oB Apeymenmupoeams  CBONCTBA OKCHJIOB U
THIPOKCHUIOB ~ METAUNIOB W HEMETaJIOB
[IOCPEJICTBOM YPaBHEHUH pEaKLUl
58 3HaueHue CooOuieHust yyammxcsi O JKU3HM, HaydHOU uOnpeoenamo HMCTOYHUKHU XUMHUYECKON
[IEPUOINIECKOTO 00I11eCTBEHHOH nesrenbHoctn  J.  W. mHpOpMmanum.
3aKOHa Menpeneena llonyyams HEOOXOAUMYIO HMHQOpPMAIUIO U3

Y TIEPUOINYECKON
CUCTEMbI XUMHYECKUX
SJIEMEHTOB

. . MenneneeBa

Pa3IMIHBIX HCTOYHUKOB, aHa1u3upoeanio eé,

opopmaams  WHOOPMAIMOHHBIA  MPOAYKT,
npe3eHmoeams €ro, gecmu  HAYYHYIO
TICKYCCHIO,  OmMCmaueéams CBOIO  TOUYKY

3pEHUS WIN KOPPEeKMuposams €€

XuMmunueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (9 4)




59 WNonnas xumuueckast |MlorHas XHUMHYCSCKAs CBS3b. Wonrl, Ob6wscHame, 4TO TAKOE NOHHAS CBA3b, HOHEI.
CBSI3b o0Opa3oBaHHbBIC aToMaMH METAJIOB W Xapaxkmepu306ams MEXaHU3M 00pa30BaHUs
HeMeTay1oB. CxeMbl 00pa30BaHuUsl MOHHOM CBSI3U MOHHOM CBSI3U.
1151 OMHApHBIX coequHeHuid. MonHas Cocmasnsims cXeMbl 00pa30BaHUS HOHHOU
KpUCTAIIIMYECKast peléTka u pu3nueckue CBSI3U.
CBOICTBA BEILIECTB C 3TUM THIIOM PEIIETKH. Hcnonvzoeams 3HAKOBOE MOJICIIMPOBAHUE.
[TousiTrie 0 GopMyIbHOM €MHUIIE BEIIECTBA. Onpeoenamp TUT XUMUYECKOU CBSI3U 110
JlemoncTpanun. BuneopparmenTs! u cinaiiael  [(popmyre BemecTna.
«MoHHas xumuueckas cBa3by». Komnekuus IIpuooums IpUMeEpHI BELIECTB C MOHHOU
BEIIECTB C HOHHOU XUMHUYECKON CBS3BIO. CBS3bI0.
Mopeny HOHHBIX KPUCTAUIMYECKUX PEIETOK Yemanasnueamo NPUYMHHO-CJIEACTBEHHbIE
CBSI3M MEXIY COCTaBOM BEIUECTBA W BHJIOM
XUMHUYECKON CBSI3U, MEXJy MOHHOU CBS3bIO U
KPUCTAJUIMYECKUM  CTPOCHUEM  BEUIECTBA,
MEXIY KPUCTAJUTMYECKUM CTPOECHUEM
BEIIECTBA U €r0 (PU3NUYECKUMHU CBONCTBAMHU
60 KoBasientHast KoBasieHTHas XUMUYECKas CBsI3b. (OObACHAMb TIOHATHUS «KOBAJICHTHAS CBS3bY,
XMMHYECKasl CBA3b DIIEKTPOHHBIE U CTPYKTYpPHBIE (GOpMYIIBL. «BATEHTHOCTbY.
BaneHTHOCTb. KoBanentnas HenonsipHasi Cocmagnams cXeMbl 00pa30BaHUs
cBsA3b. Cxembl 00pa30BaHUs KOBAJIEHTHOM CBS3MKOBAJICHTHOM HEMOJISIPHOM XUMHUYECKON CBS3H.
B OMHAPHBIX COeIMHEHUSIX. HMcnonv306ams 3HAKOBOE MOJIETUPOBAHUE.

MonexkyisipHass ¥ aTOMHAas KpPUCTaJUIMYECKHUE
pPElIETKH, U CBOMCTBA BEILECTB C 3TUM THUIIOM
[PEIIETOK.

lemoncTpanuu. BuneopparMeHTsl u craiijabl
«KoBanenTHas XUMHUYECKas CBS3b).
Kommekuuss  BEIIECTB  MOJIEKYJISPHOIO U
AQTOMHOTO CTpoeHus. Moaeln MOJEKYJSIPHBIX U
ATOMHBIX KPUCTAJUIMYECKUX PELIETOK

Onpedensimp TATI XUMUYECKOHN CBS3H TI0
dbopMyIie BemiecTna.

IIpusoOoums pUMEPHI BEIECTB C KOBAJICHTHON
CBSI3BIO.

Ycemanaenueams pUYMHHO-CIICICTBEHHBIE
CBSI3U MEXKIY COCTaBOM BEILECTBA U BUIOM
XUMUYECKON CBSA3HU, MEXKIY KOBAJIEHTHON
CBSI3bI0 U KPUCTAIIMYECKUM CTPOCHHEM
BEIIECTBA, MEX/y KPUCTAJUIMIECKUM
CTPOEHHUEM BeIeCTBA U €ro (PU3NYECKUMHU
CBOMCTBaMH
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KoBanenTHas
HCHOJISIpHaSI 158
MOJIsIpHAS
XUMHUYCCKasA CBA3b

DJIEKTPOOTPULIATETBHOCTD. Psif
AIIeKTpooTpHIiaTeibHOCTU. KoBaneHTHas
HENOJISIpHAasl U MOJIIpHAsi XUMUYecKasi CBSI3b.
Jluronb. CxeMbl 00pa30BaHUs KOBAJICHTHON
MOJIAPHON CBSI3H B OMHAPHBIX COCIUHEHUSX.
MonexynsipHast U aTOMHast KPUCTAJLTUYECKUE
PEIIETKH, U CBOMCTBA BELIECTB C 3TUM THIIOM
[pELIETOK.

JlemoncTpanuu. Mojenu MOJIEKYJISIPHBIX U
AQTOMHBIX KPUCTAJUIMUYECKUX PEHIETOK

Obvscusamo TTOHSATHUS «KOBAJICHTHAS
MOJIIpHAs CBSI3bY,
«QJIEKTPOOTPUIIATEIIHLHOCTHY, «BO3TOHKA,
WA «CYOJITUMAITHS.

Cocmaensame CXEMBI o0Opa3oBaHUs

KOBAJICHTHOU IIOJIAPHON XMMHYECKOU CBS3H.
Hcnonv3o6ams 3HAKOBOE MOJIETTUPOBAHUE.
Xapaxmepuzoeams MexaHU3M 00pa30BaHUS
MOJISIPHOM KOBAJICHTHOM CBSI3H.
Onpedensimp TAT XUMAYECKOHN CBSA3U 110
dhopmyIie BeecTna.

IIpueooumso IpPUMEpBI BEILIECTB c
KOBaJICHTHOU MOJISIPHOI CBSI3BIO.
Yemanasnueamy  npuYMHHO-CIIEICTBEHHBIE

CBSI3U MEXYy COCTAaBOM BELLECTBA U BUJIOM
XAMHYECKON CBSI3HU, MEXKIY KOBAJCHTHOU
CBSI3bI0 M KPUCTAUIMYECKUM CTPOEHUEM
BEILIECTBA, MEXKY KPUCTAJUIMYECKUM
CTPOCHHEM BEIIECTBA U €r0 PU3NIECKUMU
CBOMCTBAMH.

Cocmagname dbopMyIibl OMHAPHBIX
COCIMHEHUN 110 BAJIEHTHOCTU U HAXOOUMb

BAJIEHTHOCTH  BJIEMEHTOB 1o  (opmyne
OMHAPHOTO COEAMHEHUSI.
Hcnonvszoeams MaTepHUaIbHOE
MOJIETTUPOBAaHUE
62 Mertannnaeckas Mertannndeckast XUMHYecKkas  CBsi3b M |O0bACHAMb, YTO TAKOE METAIJIMUECKas! CBSI3b.
XUMHUYECKasl CBA3b METAJIIIMYECKAsi KpUCTAININYECKas pelIETKa. Cocmasnsamo CXEMBI o0pa3oBaHUs

CBolicTBa BEIIECTB C ITUM TUIIOM PEIIETKH.
EnnHas npuposia XMuMHUYECKUX CBSA3EH.
JleMmoncTpanun. BuneobparmeHTs! u crnaiisi
«Metamnyeckast XMMHUYECKast CBSA3bY.
Komnexknns «MeTajusl U CILIaBbD».
JlaGopaTopHble onbIThI. 29. M3rotoBnenue
MO/JIEJIH, WJUTIOCTPUPYIOLIEH 0coOeHHOCTH
METAJIIIMYECKON CBS3H

MeTaJJIMYeCKOM XUMHUYSCKOM CBI3H.
Hcnonv306ams 3HAKOBOE MOJEITHPOBAHUE.
Xapaxmepuzosams MeXaHU3M 00pa30BaHUS
METaJINYCCKON CBS3H.

Onpedensimp TATI XUMAYECKOHN CBS3H TI0
dbopMyIie BemecTna.

I Ipueooumso MIPUMEPBI
METAJNIMYECKOM CBS3bIO.

BCIICCTB C




Yemanasnusamsn MPUIUMHHO-CIICCTBEHHBIE
CBSI3U MEXJY COCTaBOM BEIlleCTBA U BHJIOM
XAMHWYECKOW CBSI3U, MEXIY METaUIMYeCKOU
CBSI3bI0 M KPUCTAUIMUYECKUM CTPOEHUEM
BEIIECTBA, MEXIY KPUCTAUTMYECKIM
CTPOCHHEM BEIIECTBA M €ro (U3HYECKUMU
CBOMCTBaMH.

Hcnonvzosamo MaTepuaIbHOe
MOJICJINPOBAHUE
63 Crenenb okucienuss (CreneHb  okucieHusa. CpaBHeHue  cTeneHU(OObsAcCHAMb IOHATUS «CTEIIEHb OKUCIIEHUSY,
OKHCJICHUsT W BaJleHTHOCTH. [IpaBuna pacu€ra«BajieHTHOCTbHY.
CTeneHen OKHCJIEHHUS 1o dopmynam Cocmasnsams (bopmybI OMHAPHBIX
XUMUYECKHX COCANHEHUIN COCIMHEHUN Ha OCHOBE OOIIero crnocoda HX
Ha3BAHUM.
Cpasnusamu 8aeHMHOCMb W CTENEHb
OKHCIJICHHUS.
Paccuumvlgamy ~ CTENEHU OKHUCIEHHUS IO
dbopmysaM XMMUYECKUX COCTMHECHUM
64-65 OKHCIIUTENTBHO- OKHUCTUTENbHO-BOCCTAHOBUTEIbHBIC peakiuu.  (O0vbsacHAMb MOHATHUSA «OKHUCIIUTENIbHO-
BOCCTaHOBUTENbHbIE |(OIpeneieHue CTEeNeHen OKHCJIEHUS BOCCTAaHOBUTEIbHbBIE peaKIum,
peakiuumn AJIEMEHTOB, 00Pa3yIOIIUX BEIIECTBA PA3HBIX «OKHUCIIUTEIIbY, «BOCCTAHOBUTEIIbY,
KjaccoB.  Peakuumm HMOHHOrO OOMEHa M OKHCJIEHME», KBOCCTAHOBJICHHEY.
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakuud.  Kiaccuguyuposams XUMHUECKUE PEAKITHI 11O
OxucnuTenb U BoccTaHOBUTENb. OKUCIEHHE U MPU3HAKy  W3MEHEHHUS CTerneHen
BocCTaHOBJEeHHE. (CoOCTaBlICHME  YPABHEHMM OKHUCIIEHHUS JIEMEHTOB.
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil Onpeodensams OKUCIUTENb U BOCCTAHOBUTEID,
METO/I0M 3JIEKTPOHHOTr0 OanaHca MPOLIECCHl OKUCIIEHUSI U BOCCTAHOBJICHHUS.
JlemoncTpanuu. BzauMoaencTBue NUHKA ¢ Hcnonvzoeams 3HAKOBOE MOJICIIMPOBAHUE
cepon, COJISIHOM KHCJIOTOM, XIJIOPUIOM
meau(Il). l'openne maruus. B3aumoneiicraue
XJIOPHOW U CEPOBOJOPOIHON BOJIBI
66 O6001meHre U cucremaTu3anus 3HaHUM 1Mo TemaMm «llepuonnyeckuil 3aKOH M TMEPUOANYECKasi CHCTEMa XUMHYECKHX

QJICMCHTOB I[ H. Menneneena. CTpOeHI/IC aroMa» U «XuMH4YecKas CBsA3b. OKHCIUTEIIHFHO-BOCCTAHOBUTEILHEIC PCaKum»
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Konmponwvnaa paooma 4 no temam «llepruogudeckuii 3aK0H ¥ MEPUOJNIECKAs CHCTEMa XUMUYECKUX dteMeHToB [[. 1.
MenneneeBa. CTpoeHue aToMa» U «XUMHUYecKas CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKITII

68 O0001eHNEe POTiIeHHOT0 MaTepuaJia 3a Kypce 8 kiacca — 14.
9 kaacc
Homep XapakTepucTHKA OCHOBHBIX BUI0B Hcnoan3yemoe
ypoka Tema ypoka OcHOBHOE conepkanue ypoka AeSITeJIbHOCTH YYALMXCH (HA YPOBHE Y4eOHbIX o0opynoBaHnme
n/n JeicTBHIl)
1-3 [loBTOpEHuUE . Kitacchl HEOpraHM4EeCKUX COETMHEHUM.
Teopus JIEKTPOJIUTUYECKON
JUCCOLMALIUU.
OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuu.
4 BxonaHas quarnoctuka [IpoBepka 3HaHUI

1. Beegenune. O0masi XapakTepuCTHKA XMMUYECKHUX 3JIEMEHTOB U Xxumnueckuxpeakuuii. [lepuonnyecknii 3akon u llepuoguyeckasi cucrema
xummnueckux djemenToB JI. U. MenaeneeBay» - 94.

5

XapakTepucTrka
XUMHUYECKOTO
JJeMEHTa Ha
OCHOBAaHHH €0
MOJIOKEHUS B
[Tepuoanueckoit
cucTeMe

J. . Menienee-Ba

XapakTepucTrKa 3JIEMEHTA 10 €ro
nosioxeHuto B [lepuoanueckoit cucreme
XxuMHU4ecKkux 35eMeHToB /. 1. Menaeneena.
CBo¥CcTBa OKCUJOB, KUCIIOT, OCHOBAHUI U
COJIEW B CBETE TEOPUU HJIEKTPOIU- THUECKOU
JIUCCOIMAIINH U OKHCJICHHUS-
BOCCTaHOBJICHHS.

JlemoncTpaumnu. Mosienu aToMOB
hiieMeHTOB 1—3-T0 mepro0B

Xapaxmepuzosams XMUMHUUECKUE dJie- MEHTHI 1—3-
ro MepUOJIOB MO UX MOJ0KEHUIO B [leproanyueckoit
cucTeMe XMMUYEeCKUX rnneMeHnToB /1. U.
MenneneeBa. Apeymenmuposams CBOMCTBA OKCUIOB
Y TUIPOKCUJIOB METANIOB U HEMETAJIOB
MOCPEJICTBOM MOJICKYJISIPHBIX, TIOJTHBIX U
COKpAIICHHBIX MOHHBIX YPABHEHUH peakuil




AMQoTepHBIE OKCHIBI
W TUAPOKCHUJIBI

IToustue MEePEXOaHBIX
HIIEMEHTAaX. AmdoTepHOCTb.
["eHeTHUECKU psi NEPEXOAHOTO JIEMEHTA.
JlabopaTopHBICONBITHI. 1.
[Tonyuyenue TMJIPOKCUA ILIMHKA
VCCIIEIOBAHUE ETOCBOMCTB

(o)

u

ObvscHuams, 9TO Takoe aMPOTEPHBIC COCTUHCHMUS.
Habarooams 1 onucviéams peakuuu
MEK1yBEIIECTBAMH C TOMOIIBIO PYCCKOTO
(POTHOTO) SI3BIKA U SI3BIKA XUMHUH.
Xapakxmepuzosamuv IBOVNCTBEHHBIN XapaKTep
CBOMCTB aM(DOTEPHBIX OKCUIOBH THIAPOKCHJIOB.
IIpo6oOums OMBITHI TIO MOJIYUYEHUIO U
MOJITBEPKICHUIO0 XUMHUECKUX CBOWCTB
aM(pOTEpPHBIX OKCHI0B U TUAPOKCUIIOB C
COOJTIOZICHUEM MPABWJI TEXHUKH 0€30MaCHOCTH

[lepuonuueckuil 3aKOH
u [lepuo-nuueckas
cuctema /1. 1.
MeHpeaee-Ba B CBETE
YUEHHUSI O CTPOECHUHU
aToma

[Tepuonuueckuii 3akoH u Ilepmomnyeckas

CUCTEMa XUMUYECKHX  JJICMCHTOB .
. Meunneneena.

JlemoHcTpanMu. Paznuuneie
(hopmbl Ta0IHIT [Tepunoanueckoii
CUCTEMBI.

JlabopaTopHble ONBITHI. 2.
MopenupoBaHue TOCTPOEHUS
[lepuoauueckoit cucremsl /. U.
MenpaeneeBa

Paznuuamb €CTECTBEHHYIO M HCKYC-CTBEHHYIO
KJIaCCH(UKAIUH.

Apeymenmuposams otHeceHue Ileproandeckoro
3aKOHa K €CTECTBEHHOW KacCu(UKaIIUH.
Mooenuposams XUMHUYECKHE 3aKOHOMEPHOCTH

C BBIACJIICHUCM CYHICCTBCHHBIX XapaKTCPHUCTUK
00BEKTa U TPE/ICTABICHUEM UX B IIPOCTPAHCTBEHHO-
rpauUecKoi WM 3HAKOBO-CUMBOJIMUYECKOU (hopme

XuMu4ueckas
OpraHu3alys )KUBOU U
HEXU-BOU IPUPOBI

XUMHUYecKasi OpraHu3anys )KMBOU U
HEXUBOU IIPUPOABL. XUMUUECKUI
COCTaBsAPA, MAHTHH U 3€MHOM KOPBI.
XHUMHUYECKUE DJIEMEHTHI B KIIETKaX KUBBIX
OpraHusmoB. Makpo- u

MUKpPOd1eMeHThL. JleMoncTpanun. Monens
CTPOEHHMSI 3€MHOT'0O 11apa B IOIIEPEYHOM
paspese

Xapaxmepuzoeame pOiIb XUMUYECKUX JIIEMEHTOB B
PKUBOW M HEeXXMBOH npupoje. Kraccuguyuposams
XUMHUYECKHE DJIEMEHTHI B KJIETKAaX HAa MaKkpo- U
MUKPOIJIEMEHTBI

Kaccudukanms
XUMHUYECKUX PEeaKIuit
IO pa3sjIMYHbIM
OCHOBAaHUSIM

O00011eHNEe CBEAEHNN 0 XUMHUYECKAX
peakuusax. Knaccudukanus
XUMHYECKHXPEAKIINH 110 pa3IHIHbIM
OCHOBAHUSM: COCTaBYH YUCITY
[pearupyromux 1 00pa3yIoIIXCs BEIIeCTB,
TerI0BOMY 3¢ (eKTy, HalpaBJIeHUIO,
VW3MEHEHUIO CTEIICHEN

ObvsicHAMb, YTO TAKOE XUMUYECKasi peaklus,
peaKuy COEIUHEHMS, PEAKLIUUPA3II0KEHNS,
peakuu oOMeHa, peakuu3aMeeH s, peaKuu
HENTpaIn3aluy, SK30TEPMUUECKUE pEaKLny,
SHIOTEPMUYECKUE PEAKIIMH, 0OpaTUMbIE pEeaKIIUH,
HEOOpaTUMBbIE PEaKIIMH, OKUCIUTENb-




OKHCIICHHSI SJIEMEHTOB, 00Pa3yIOIINX
[pearupyroinue BeniecTna, dase,
WCIIOJI30BaHUI0 KaTaIM3aTopa.
JlaGopaTopHbIie ONbITHI. 3.
3aMeNIeHNEeKEeIe30M MEJIU B pacTBOPE
cynbsgara menu (I1)

HO-BOCCTAaHOBUTEJIbHBIE PEAKIIMH, TOMOT€HHBIE
[PEaKIu, TeTEPOTCHHBIC PEAKIIUH, KATATUTHICCKHIE
peaKuy, HeKaTaTUTHYECKUE PeaKIuH,
TErI0BOMI(P(HEKT XUMHUECKON peaKInu.
Knaccuguyuposams XUMUYECKHE PEAKIIUU 110
pa3audHbIM ocHOBaHUSIM. Cocmagnsamo
MOJIEKYJISIpHBIE, MTOJIHbIE HCOKPAIllEHHbIE HOHHBIE
YPaBHEHUS PEaKLUM.

Onpeoensams OKUCIUTEIb U BOCCTAHOBUTEb,
MPOLIECCHI OKUCIICHUS U BOCCTAHOBJICHHSI.
Habntooamo 1 onucvléams peakiuu MEXy
BEIICCTBAMH C TIOMOIIBIO PYCCKOTO(POIHOTO) SI3bIKA
U SI3bIKa XUMUU
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Ilonsarune
0 CKOPOCTH
XUMHUYECKON peakiuu

pearupyroumux BeecTB. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKOW PEAKIIUU OT
KOHLIEHTpAllUU Pearupyrouux BEIIeCTB.
3aBUCUMOCTH CKOPOCTH XUMUYECKOU
peakuuu OT IUIOLAAN
COIIPUKOCHOBEHUSIPEATUPYIOIINX BEIIECTB
(«KUTIAIIUH CII0i1»). 3aBUCUMOCTD CKOPOCTH
XUMUYECKON PEaKIiu OT TEMIIePaTyphl
pearupy-ronmx BeIIecTB.

JlabopaTopHble onbIThI. 4. 3aBUCUMOCTh
CKOPOCTH XMMUYECKON PEAKLUU OT MPUPO/IbI
[pearupyromux BEMIECTB HA MPUMEPE
B3aUMOJICHCTBUS KUCIIOT C METAJIJIaMU. 5.
3aBUCUMOCTH CKOPOCTH XUMUYECKON
peaklMy OT KOHUEHTPAUUPEarupyroumx
BEIIIECTB HA NMPUMEPE B3AUMOAECHCTBUS
LIMHKA C COJSTHOM KUCJIOTOW pa3InyHON
KOHIIEHTPAIWH.

6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOMN

Habntooamo 1 onucvléams peakiuu MEXy
BEICCTBAMH C TIOMOIIBIO PYCCKOTO(POTHOTO) SI3bIKA
U A3bIKa XUMHH.

[Ip0600umb OTBITHI, TIOTBEPIKIAFOIIHIE
3aBHCHMOCTh CKOPOCTH XMMHUYECKON peakiuy OT
pa3NUYHBIX (HaKTOPOB

amuux
memnepamypul




[peaKIu OT TIIOIIA TN
CONPUKOCHOBEHUSPEATUPYIOLTUX BEIIECTB.
7. MoJienupoBaHUE «KUIISIIETO CIos». 8.
3aBUCHMOCTh CKOPOCTH XUMUYECKOU
PEaKIMK OT TEMIIEPATyPhl pearupyromux
BEIIICCTB HA IPUMEPE B3aUMOICHCTBUS
okcuna meau (I1) ¢ pactBopom cepHoit
KHUCIIOTBIPA3INYHON TeMITepaTyphl

11 KaranmsaTopsl Karanuzarops! u katanu3. UHrHOUTOPEI. Obvsacuams, 4TO TaKoe KaTanu3aTop. Habaooams n
AHTHOKCUJAHTHI. onucelams peaki MEXy BEIIECTBAMU C
JlemoncTpauuu. I oOMOreHHsbIN 1 MOMOUIbIO PYCCKOTO(POIHOI0) SI3bIKA U sSI3bIKA
reTeporeHHbli KaTanu3bl. DepMeHTaTUBHBIN XUMUH.
karanus. arubuposanue. JlabopaTopubie (CaMOCTOSTEIBHO 1POBOOUNH OTIBITHI,
ONBbITHI. 9. MOJATBEPKIAIOIIME BIMSHNUE KaTaIu3aTOPOB Ha
PaznoxxeHue nepokcua BoJopoia ¢ CKOPOCTh XUMUYECKOM peakuu
rmomoInbio okcuaamapranna (IV) u
karanaspl. 10. OOHapyxeHue KaTajiasbl B
HEKOTOPBIX MULIEBBIXNPOAYKTaxX. 11.
WurubupoBanue B3auMOJICHCTBUS KUCIIOT C
MeETaJIJIaMU U yPOTPOIIMHOM

12 O06o0eHne 1 YPOK-ynpaKHEHUE C UCIIOJIB30BAHUEM [Ipo6o0ums OLEHKY COOCTBEHHBIXJOCTHKEHHI B

cUCTEeMaTu3alus
3HAHUMU 110 TEME
«BBenenune. O0mas
XapaKTe-pUCTHKA
XUMH-YECKUX AJIEMEH-
TOB U XUMHUYE-CKUX
[peaKunid.
[lepuoanueckuii 3aKOH
u [lepuo-nuueckas
CUCTE-Ma XUMUYECKUX
AJIEMEHTOB

CaMOCTOSITENIbHOM paObOThI 110 BBIITOJIHEHUIO
[IPOBEPOYHBIX TECTOB, 3aJaHUN U
YIPaKHEHU N

[YCBOEHUU TEMBI.
Koppexmupoeamb cBOY 3HaHUS B COOTBETCTBHH C
IJIAHUPYEMBIM PE3yJIbTaToOM. [lonyuameo
XUMUYECKYI0 MHPOPMALIMU U3 pa3InYHbIX
HMCTOYHUKOB.

[Ipeocmasnameb nHpopManuio 1o treme «O0mas
XapaKTepUCTHUKA XUMUYECKUXDIIEMEHTOB U
XUMHUYECKUX PEAKLINM.

[Tlepnonnueckuii 3akoH u [lepuonnueckas cucrema
XUMHUYECKUX DJIEMEHTOB

/1. I. MenneneeBa» B BUji€ TaOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCJIE

¢ npumeHenueM cpencts MKT




. . Mennenee-Bay»
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Konumponvnuaa paboma 1 no meme
«Benenue. O01Ias XapakTepUCTHKa XUMHUYECKUX JIEMEHTOB M XUMHUUYeckuxpeakuuil. [lepuoanueckuii 3akon u [lepuonnyeckas cucrema
xuMudeckux ayiemeHToB 1. Y. MenjeneeBay

2. Merasiasl - 114.

14 Bex menHblid, MeTaiuibl B UICTOPUH YEJIOBEYECTBA IIpo6ooums pacyeThl IO XUMHUYECKUM (HopMyiam
OpOH30BBIM, KEIE3HBIH 1 YPaBHEHUSIM PEaKLUN, TPOTEKAIOLIUX C
Y4aCTHEM METAJUIOB U UX COCIMHEHU.
Ocywecmensams TOUCK UCTOUHUKOB XUMHYECKOM
uHpOopManru, HeOOXOAUMBIX JIJIsl CO3AAHUS
BBIOpaHHOTO MH(OP-MALMOHHOTO MTPOIAYKTA IO
XUMHU METaoB. [Ipedcmasnams ero B popme
MpE3eHTAlUU. API'YMEHTUPOBAHHO 8ecmu
TEMaTUYECKYIO TUCKYCCHIO
15 TTonoxeHue [Tonoxxenue MetaiioB B llepuoanyeckon ObwsicHAmMb, YTO TaKOE METAILL. Pasauuamo
AJIEMEHTOB-METAJUIOB BCUCTEME XUMUYECKUX JIEMEHTOB (OpMBI CYIIECTBOBAHUS METAIIIIOB: 3JIEMEHTHI U
[Iepuonnueckoii J1. 1. Menneneesa. Meramnndeckas [IPOCTHIE BELIECTBA. Xapakmepuzoeamao
cucTeMe KpUCTAJIIIMYECKAsl pelieTKa u XUMHUYECKHE IEMEHThI-METaJUIbI 110 UX
JI. 1. MennieneeBa 1 MeTaJuIndecKas XUMHUYecKast CBsA3b. OOIIMe [OJI0KEHUIO
0COOEHHOCTH ¢usnueckue coiictea MmerayuioB.Cruasel, B [lepuonuueckoit cucreme 1. V1. Menneneena.
CTPOECHMSI X aTOMOB. X CBOMCTBA U 3HAUCHUE. IIpocno3uposeams CBONCTBA HE3HAKOMBIX
dusznyeckue cpoiictsa Jlemoncrpanmuu. O6pasiipl CrijIaBoB MeTaJlIoB 110 nojoxenuto B [ICXD JI.U.
MeTai1oB. CIuiaBbl Menneneena
16 XuMH4ecKkue cBoMcTBa X UMUYECKUE CBOWCTBA METAJIJIOB KaK O0vsicHAMb, YTO TAKOE PSAJl AKTUBHOCTH

METAJIJIOB

BOCCTaHOBI/ITeHeﬁ, a TaK)XXC B CBCTC UX

MCETAJIJIOB. HpuMeH}ZH’Ib Cro Jis1 XapakTe-




MOJIO’KEHHUS B AJIEKTPOXUMUYECKOM
PALYHAIPSKEHUM METAILIIOB.
JlemoncTpauuu. B3anuMoielicTBUEMETAIIIOB
C HEMETaJUIaMHU.

JlabopaTopHble OonbITHI. 12,
B3anmoznencTere pacTBOPOB KUCIIOT U COJIEH
C MeTaJUIaMH

PUCTUKN XUMUYECKUX CBOMCTB MPOCTHIX
BEIIIECTB-METAIJIOB.

0b06wams CUCTEMY XUMHUYECKUX CBOMCTB
METaJUIOB KaK «BOCCTAaHOBHUTEIbHbIE CBOMCTBAY.
Cocmagnsims MOJNCKYISIDHBIC YPaBHEHUS
pEeaKIMii, XapaKTePU3YIOLUINX XUMHUIECKUE
CBOICTBA METAJJIOB B CBETE YUCHHSIO0
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX MPOIECCaX,
a pEaKINK C y9aCTUEM DJICKTPOIUTOB
npeocmasisims TaKxKe

Y B HOHHOM BHJIC.

Habnooamo 1 onucvleams peakuu MEXY
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO(POIHOTO)
SI3BIKA W SI3bIKA XFMHH.

CaMOCTOATEIBHO 1POBOOUMDb OTBITHI,
MOTBEPKIAIOIINE XUMUIECKHAE CBONCTBA
METAJUIOB, C COOJIIOJICHUEM TPABUII TEXHUKU
0e301acHOCTH

17 Mertasiel B ipupoze. Metasisl B ipupoze. Oomrie crnocoOsr Knaccugpuyuposams (GbopMBI  TIPUPOIHBIX
OOu1re cnocoObIMX  MXIOJYYSHHS. COEMHEHUI METaJJIOB.
MOJIy4EHUs JlaGopaTopHbie onbIThI. 13. Xapaxmepuzosamo olmiye  crnocoOsl
O3HakoOMJIEHHE C pyJaMHu xkene3a. 14. MOJy4YEeHUs] METAJUIOB: MUPO-, TUJIPO- U
OxpamBaHUETIIAMEHH COJISIMU IEIOYHBIX PIEKTPOMETAILTYPTuH. KoHKkpemuszupogams
METaJIOB ATH COCcOOBI IpUMEpPaMH U yPaBHEHUSMHU
[peaKuui
C COCTaBJICHMEM DJICKTPOHHOT0 OanaHca
18 [Tonsitue Koppo3sus MetamioB u criocoObl 60psObIc  |(O0bsACHAMb, YTO TaKOE KOPpo3ust. Paziuuams

0 KOpPpPO3UHU METAIIIOB

Hel

XUMHUYECKYIO U DJIEKTPOXUMHUYECKYIO KOPPO3HIO.
Unnriocmpuposams TIOHATHS «KOPPO3U»,
«XUMHUYECKast KOPPO3HS», «AIEKTPOXUMHYECKAS
KOPpO3HsD» IpUMepaMu. Xapakmepusoeamby
CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UHU




19

OO6m1as xapakre-
PUCTHKA 2JIEMEH-TOB
IA rpynmsl.
CocauHeHUS
IIEJIOYHBIX METAJIIOB

Oo6mas XapaKTepUCTHKa LIEJIOYHBIX

MerauioB. lllenouHble MeTamael B IIPU-
poze. CnoocoOsbl ux

nonyueHus.  CtpoeHue aTOMOB.

H_IGJ'IOLIHBIC MCTaJJIbl — IIPOCTBhIC BCHICCTBA.

Baxueiimue COCQUHEHUS LIEJI0YHBIX
METAJIJIOB — OKCHJIbI, TUAPOKCUIBI U COJIH|
(X710pH B, KapOOHATHI, Cynbdarsl,
HUTpaThl), UX CBOWCTBA M HIpPHUMEHEHHUE B
HApOJTHOM XO3SIICTBE. Kanuiinbie
yIoOpeHusl.
JlemoncTtpanun. OOpa3ipl IEIOYHBIX U
LIEJIOYHO3EMENBHBIX ~ METAJUIOB.
B3anmonericteue HaTpus, JUTUS C
BOJIOH.

BzaumopeiicTBue HaTpuUs € KUCIOPOIOM

Ob6vscHamb STUMOIIOTHIO Ha3BAHUATPYIIIIB
«ILEIOYHBIE METAIUIBIY.

/lasamb OOIYIO XapaKTEPUCTHUKY IETOYHBIX
METaJUIOB 110 UX I0JI0KEeHMIO B [lepuonnueckon
cucTeMe XMMUYeCcKuX anemeHToB /[, U.
MeunneneeBa. Xapakmepuzosams CTPOEHUE,
(bu3nyeckre 1 XMMUYECKHE CBOMCTBA IIEJIOUHBIX
[IPUMEHEHNE B HAPOJHOM Xo3siicTBe. Kanniinbie
yI00peHUsI.

JemoncTpanuu. OOpasipl MEIOYHBIX U
111€JI0YHO3EMENIBHBIX METAJIJIOB.
B3auMozeicTBrue HaTpus, JINTHSL C BOJOM.
B3anmoaeincTBie HaTpus ¢ KUCIOPOAOM

20

[enouHo3e-MeNbHBIE
Metaiibl. CoeTMHEeHUs
HICJIOYHO3E€MEIIb-HbIX
METAIIJIOB

OO0m1as xapakTepucTuka 31eMeHToB 11
ATrpynimbl: CTpPOEHUE aTOMOB,
IEJI0YHO3EMETbHBIEMETAITBI — MPOCTHIE
BEILIECTBAU UX CBOMCTBA, BAyKHEUIINE
COCTMHEHUS MICIIOYHO3EMETBHBIX METAJIIOB
— OKCHU-Jbl, TUPOKCUIBI U COTH (XJIOPHIBI,
KapOOHAThI, HUTPATHI, CyIb(daThl, hocdaTsl),
UX CBOMCTBA M MPUMEHEHHE.
JlemoncTpanuu. BzauMoaencTBue Kajibus
¢ BOJ0oM. B3anmonelicTBue Maraus ¢
KHCIIOPOJIOM.

JlaGopaTopHbie onbITHI. 15.
BzauMoaeiicTBre KaJbIus ¢ BOIOMU. 16.
[TomyueHue TUAPOKCUTAKATIBITUS 1
HCClIeqOBaHUE ETOCBOVICTB

O6vsicHAMb STUMOJIOTUIO Ha3BaHUS TPYIIIIBI
«UIeJI0YHO3eMENIbHbIE METAILIbI». /Jasamb
001LIyI0 XapaKTepucTUKy MetamuioB I A rpymmbl
(Be, Mg, miesnou- Ho3eMeNIbHBIX METAIJIOB) MO MX
noJnoxenuto B [lepuonnveckoii cucreme
XUMH4YECKUX 31eMeHTOB [l. 1. MeHneneena.
Xapakxmepuzoeams cTpoeHue, pusnueckue u
XMMUYECKHE CBOMCTBA LIEI0YHO-3€MEJIbHBIX
METAJJIOB B CBETE OOIIEr0, 0COOEHHOI0 U
eIMHUYHOT0. [Ipedckazvieams Gpusnueckue u
XUMHYECKHE CBOMCTBA OKCHUJIOB U TUIPOKCH]IOB
meTasuioB Il A rpymmel Ha OCHOBE MX COCTaBa U
CTPOCHHUSI K HOOMBEPHCOANb TIPOTHO3BI
YPAaBHEHUSIMU COOTBETCTBYIOLIUX PEAKIIUH.
IIpo6ooums pacyeTsl IO XUMHUUECKUM (hopMyrnam
W YPaBHEHUSM peaKIfii, IPOTEKAIOIUX C
YJaCTHEM IIEITOYHBIX

Jlamuux
DIeKmponposooOHOCmUL,
MAcHUMHAsE — Meuaikda,

npubop 0 NOJyYeHUs
eazos




METAJUIOB U UX COEOUHEHUN

21 ATIOMUHUH U €T0 Crpoenue aToma, hrU3NYECKHE U Xapaxkmepuzoeams aAJIFOMAHUMN 110 €T0
COCUHECHUS XUMHUYECKHE CBOMCTBA AJIFOMUHHUS KaK 110JIO’KEHHUIO B [Iepuonuyeckoii cucreme
npocToro BeuecTBa. CoeuHEHUS XUMUYeCKUX 31eMeHToB [[. 1. Menneneena.
AIFOMUHHS — OKCHJ M TUAPOKCUT, UX Onucvieams cTpoeHUE, GPU3NIECKUE U
amMQOTepHBIii XapakTep. BaxkHeimme comm [ XUMHUYECKUE CBOMCTBA aJIFOMUHUS, TOATBEPKAAS
anoMuHus. [IppuMeHeHne aatoMUHUSA U €70 UX COOTBETCTBYIOLIMMH YPaBHEHUSMH PEaKLU.
coenuHeHuil. JlabopaTopHble ObvsicHAmb IBOMCTBEHHBIN XapaKTep
ONBITHI. 17. xumuueckux CBOMCTB OKCHJA U TMIPOKCUAA
[lonydyeHnue ruipokcuia allOMUHUS U antoMuHus. Koukpemuszuposamo
MICCIIEJOBAHKE €r0 CBOMCTB DIIEKTPOJINTUYECKOE NIOJyYEHUE METAIUIOB
ONMCAHUEM ITPOU3BOJICTBA
QIIOMUHUSA. Yemanaenueams 3aBUCUMOCTD
oOsacTell MPUMEHEHUSI ATFOMUHUS U €T0 CILIaBOB
OT CBOMCTB.
I[Ipo6oOums pacdeTsl O XUMUYECKHM (hopMyIam
Y ypaBHEHUSM PEaKLMM, IPOTEKAIOIIUX C
Y4aCTUEM ATFOMUHUS UE€TO COETMHEHUIN
22 Keneso u ero Ctpoenue aToma, pU3NIECKHUE U Xapaxmepuzosams TIOIOKEHHE JKeJe3a B /lamyux oaenenus

COCIMHCHUA

XMMHYECKHE CBOMCTBA KeJle3a Kak IIpocToro

BelllecTBa. [ eHeTnueckue psaabl Fe2t y
Fe3t.

Baxxneiimme conu xeje3a. SHaUCHUE JKelle3a
Y €roCOeANHEHUN JJI IPUPOJIbI U
HapOJAHOTO X034icTBa. leMOHCTpaunu.
BzaumonelicTBre METaIJIOB C HEMETAJIJIAMHU.
[Tonyuenue rugpokcuion xenesa (11) u (III).

KauecTBeHHBIE pEaKIIMM HA HOHBI Fe2t u

Fe3+. JlaGoparopusbie onbIThI. 18.
B3zanMoieli-cTBUE Kelie3a ¢ COJITHOM

[lepuoanyueckoit cucreMe XUMHUECKUX
snemenTtoB JI. 1. MenpaeneeBa, 0coOEHHOCTH
CTPOEHUS aToMa.

Onucvigamvy ~ GU3NYECKHE W XUMHUYECKHE
CBOICTBa ’Kene3a, TMOATBEpXKIas HX COOT-
BETCTBYIOIIUMU YPaBHCHHUSMH  PEaKIni.
Pasznuuams 9yTYHBI U CTJIH.

ObvsicHsamb HATAIHAE IBYX TEHETHICCKUX PSI0B

coenuHenuit xenesa Felt i Fe3*t |

Yemanaesnueams 3aBUCUMOCTD 00J1acTEH
MPUMCHCHUA KCJIE3a U €ro CIJIaBOB OT CBOMCTB.




KHCIJIOTOM.
19. [Monyuenue runpokcuioB xemnesa (I)u
(IIT) m u3yueHue ux CBOMCTB

I Iposooums pacdeThbl MO XUMAYECKUM (OpMyTIamMm
W ypaBHEHUSM PEaKIIHid, TPOTEKAIOIIUX C
Y4aCTHEM JKeJie3a U €r0 COeIMHEHHN

23 O6o001IeHre 3HaHUK |V POK-YIIPaXKHEHUE C UCTIOJIb30BaHUEM [ Iposooums OLICHKY COOCTBEHHBIX JIOCTHKEHUH B
o TeMe «MeTauTbl»  [CaMOCTOSITEIIbHON pa0OTHI 1O BHIMIOTHEHUIO [yCBOCHUU TEMBL. Koppekmuposams CBOW 3HAHUS
[IPOBEPOYHBIX TECTOB, 33JaHUN U B COOTBETCTBUU C IJIAHUPYEMBIM
VIIpaXHCHHA pe3yabTratoM./lonyuams XUMHYECKYIO
MH(OPMALIMIO U3 Pa3IMYHBIX UCTOYHUKOB.
IIpedcmasnsams nHGOPMALIHIO TIO TEME
«MeTtanibl» B BUIE TaOIHII, CXEM, OTIOPHOTO
KOHCIICKTa, B TOM YHCJIEC IPUMEHCHHEM CPEJICTB
KT
24 Konumpononas pavoma 2 no meme «Memanivr»

Tema 2. Xumnueckuiit npaktukyM 1 «CBoiicTBa MeTaJUI0B M X COeIMHEHUI» - 3 4.
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Ocy1iecTBiieHHE
LEMOYKH XUMH-
YECKUX  IIpeBpa-
LIEHUI

OcylIIeCcTBICHHE IETIOYKU
XUMHYECKUXITPEBPAILICHHH

Pabomamu ¢ 1a00paTOpHBIM 000PYIOBAHUEM U
HarpeBaTeIbHBIMU IIPUOOpaMu

B COOTBETCTBUU C MMPABUIAMH TEXHUKHU
0OC30ITaCHOCTH.

\Habnrwooams CBOMCTBA METAJIOB U UX
COETMHEHUH U SIBICHUHN,IPOUCXOASIINXC HUMHU.
Onucvieams XAMUIECKUH SKCIICPUMEHT C
MOMOIIBIO PYCCKOTO (POJTHOTO) sI3bIKA U S3bIKA
XUMHH.

Dopmynuposams BIBOBI TI0 pE3yJIbTaTaM
MPOBEJICHHOTO YKCIIEPUMEHTA

26

[Tonyuenue n
CBOMCTBA COETMHEHNN
METAJJIOB

[Tonydyenue u cBoiicTBa
COeTMHEHUNMETAINIOB

Pabomamb ¢ 1ab0opaTOpHBIM 000PYAOBaHUEM U
HarpeBaTeIbHBIMUA TPUOOpaMu

B COOTBETCTBHH C TPABUIIAMHU TEXHHUKH
0E30ITaCHOCTH.

\Habnrooams CBOMCTBA METAJIOB U UX




COCIMHEHUH U SIBJICHUH,TPOUCXOISIINXC HUMHU.
Onucbleams XUMHUUECKUN IKCIIEPUMEHTC
MMOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA
XUMHUA.

Dopmynuposams BEIBOJBI TIO pe3yIbTaTaM
MIPOBEJACHHOTO SKCIIEPUMEHTA

27

Pemenne sxcrnepuMeH-
TaJbHBIX 3a/1a4 HA
pacro3HaBaHUEU
[IOJIy4YeHUE
COCIMHEHUI METAIIJIOB

Pemenne SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha
pacrio3HaBaHuEC U IMMOJIYYCHHE COG,I[I/IHCHI/Iﬁ
MCTAJJIOB

DKCIEPUMEHTAIBHO UCCe006aMb CBONCTBA
METaJIJIOB U UX COEAMHEHUH, periarhb
HKCIICPUMEHTAIbHBIC 33/1a4i TIOTEME
«Meramib».

Pabomamu ¢ 1a00paTOpHBIM 000PYJIOBAHUEM U
HarpeBaTeIbHBIMU PpUOOpaMu

B COOTBETCTBUU C MMPABUIIAMH TEXHUKU
0€30MacHOCTH.

Habnooamsb CBOWCTBA METAJIJIOB M X
COCTMHEHUH U SABJICHUHN,IPOUCXOASIINXC HUMHU.
Onucviéams XUMHAYECKUH SKCIEPUMEHTC
MOMOIIIBIO PYCCKOTO (POJTHOTO) sI3bIKA U S3bIKA
XUMUH.

Dopmynuposams BHIBOJBI TIO Pe3yabTaTaM
MPOBEICHHOTO dKcriepuMenTa. Onpedensimo
(ucxozs U3 yuebHoi 3a/1aun) HEOOXOJUMOCTh
WCTIOJTB30BAaHUS HAOIOICHHS WA DKCTIEPUMEHTA

Tema 3. Hemeraianl - 23u4.
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OOm1as xapakre-
pPHCTHKA HEME-TaJJIOB

OO01mas XxapakTepuUCTHKa HEMETaJIOB:
nosioxeHue B [lepuonnueckoit cucreme
XuMHYeCcKuX 31eMeHToB /1. 1. MeHpaeneeBa,
0COOEHHOCTH CTPOEHHUS aTOMOB,
AIeKTpooTpulaTenbHoCTh (D0) Kak Mepa
«HEMETAINIMYHOCTH, psn 20.

Ob6wscHAMb, YTO TAKOE HEMETAJIIEI, Tad0-T€HEI,
aJ'IJ'IOTPOHHI)Ie BUJIONU3MCHCHUA.
Xapaxmepuzosams XUMHUUECKUE DJIe-MEHTBI-
HEMETaJITBl ¥ TIPOCTHIE BEIIeCTBA-HEMETAIIBI:
cTpoeHue, (pu3ndeckre CBONCTBA HEMETAIIOB,
CHOCOOHOCTD

K aJUIOTPOTIHH.




Kpucramnnaeckoe CTpOCHUE
HEMETaJUIOB  —  TPOCTBIX  BEIECTB.
AJIoTpOonusi. dusznyeckne

HEMETAJUIOB. OTHOCUTENBHOCTD

MOHATHH «METal» U «HEMETAJLII

\Packpvieamp
Haszvieams

IMPUYUHBI
COCAUHCHUA

AJIJIOTPOIIHH.
HEMETAJJIOB 110

cBoiictBaopmynamMm u cocmasnimes (HOPMYNIBI 1O UX

HA3BAHMSIM.

ObvscHAmMb 3aBUCUMOCTh CBOMCTB (MJIH
MPE/ICKa3bIBaTh CBOMCTBA) XUMHUYECKHIX
HIIEMEHTOB-HEMETAJJIOB OT UX MOJIOKECHHUS B
[leproandeckoi cuCTeMe XMMHYe-CKUX
anementToB M. 1. MenneneeBa. Ycemanasnueamsn
MPUYUHHO-CJICICTBEH- HBIC CBSI3H MEXKTY
CTPOEHHEM aTOMa, X MHUECKOH CBSI3bIO, TUIIOM
KPUCTATMICCKON PEIIESTKH HEMETAIIOB U UX
coelu- HeHUM, NX (PU3MUYECKUMU CBOMCTBAMH.
/[okazviéamb OTHOCUTEILHOCTH TTOHSITHI
«METaJD» U «HEMETaJlI
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Boaopon

[Tonoxxenue Bogopoia B
[TeproauieckolicucTeMe XUMHUIESCKIX
DJIEMEHTOB

J1. 1. MenneneeBa. CtpoeHue aToma u
MoJeKynbl. Du3nueckue u
XUMHYECKHECBOMCTBA BOAOPOA, Er0
nonyueHue u npumeHenue. JlaGoparopusie
onpIThI. 20.

[TomyueHueun pacrno3HaBaHUE BOJIOPOIA

Apaymenmuposamuo 000CHOBAHHOCTb
ITBOMICTBEHHOI'O IIOJIO’KEHUS BOIOPO/a B
Ilepuoauueckoit cucreme. Xapakmepuzosams
CcTpoeHue, (pu3nuecKre 1 XMMUYECKUEe CBOMCTBA,
MOJIy4YE€HUE U IPUMEHEHHNE BOAOPOJA.

Ha3zvlieams coequHEHMs BoJI0poia 1o hpopmynam
U cocmagnsams POpPMyYIIbl TOMX HA3BAHUSM.
Yemanasnueams npuaMHHO-CIIEICTBEHHBIE CBSA3U
MEXly CTPOGHHEM aTOMa, XMMHUYECKOH CBS3bIO,
TUIIOM KPUCTAJNINYECKON PeleTKH BOI0POa,
ero (pu3nye-cKUMU U XUMUYECKHMHU CBOWCTBAMH.
I Iposooums, HabIOOAMb U ONUCHIBAMND
XUMHUYECKUN SKCIIEPUMEHT 110 NTOJIy4EHHUIO,
coOMpaHHIO U Pacrlo3HaBaHUIO BOJIOPO/IA C
coO0JII0/IEHHEM TIPAaBUJI TEXHUKU OE€30MacCHOCTH.
Bvinonname pacyeTsl N0 XUMUYECKUM QopMyam
U ypaBHEHUSM PEaKIIHii,




MPOTEKAIOIIUX C YYaCTUEM BOJIOPOA UETO
COEeIMHEHUI

30 Bona Ctpoenue Mosekyinsl. Bogopoanas Xapaxmepuzosams cocTaB, PU3NUECKHUE U Jlamuuk
XUMHUYecKast CBs3b. DU3NUECKUE CBOMCTBA XMMHUYECKUE CBOMCTBA, HAXOXKACHUE B IPHPOJIE U PIEKMPONPO8OOHOCMU,
BO/Ibl. AHOMAJIMU CBOMCTB BO/JIBI. npuMeHeHue Bobl. Cocmagnsams MONEKYISPHbBIC YUpposol MUKPOCKON,
['uapodunsHbe ¥ THAPOGOOHBIE BEIIECTBA. [ypAaBHEHHS PEAKIHA, OTPAXKAIOIIUE XUMHUUECKUE |0amyUK memnepamypol,
XuMu4eckue cBoicTBa Bobl. KpyroBopoT (cBOiCTBaBOIbI. ¥Ycmarnasiueames NpUUUHHO- mepmomemp
BOJIbI B Ipupoie. BomoouncTka. Aspanus  |[CICICTBEHHBIE CBSA3U MEXYy XUMUYECKUMU
BO/bI. beITOBBIE (DUIBTPBI. MUHEpaNbHBIE  (CBA3SIMH, TUIIOM KPUCTATMYECKON PEIIeTKU
BO/bI. JlucTimiimmpoBaHHas BoJa, €€ BOJIbI, €€ (PU3HUECKUMH U
nosyueHue u npumeHeHue. JlaGoparopuble XMMHUUECKUMUCBONCTBAMU. BblnoiHAmMb pacueTsl
onbIThI. 21. MccnenoBanne M0 XUMUYECKUM (hOpMYIIaM U YpaBHEHUSIM
MOBEPXHOCTHOTO HATSYKEHUS BOJIBI. peaxuii, MPOTEKAOIINX C Y4aCTUEM BOJIbI
22. PacTBOpeHue IepMaHraHara Kajlus WU
MeIHOTO Kyropoca B Boze. 23. I'maparanus
o0e3BokeHHOro cynbdara menu (II). 24.
M3rotoBieHne TUIICOBOTO oOTeyarka. 25.
O3HaKoOMJIEHHE
C KOJUICKITMEeH OBITOBBIX (PHIIBTPOB. 26.
O3HaKOMJIEHHE C COCTaBOM MHUHEpaIbHON
BO/JIbI
31 ["anmorensl OO11ast XapaKTepUCTHKA raJIOTeHOB: Xapaxmepuzoeams cTpoeHue, GU3NIECKUE U Annapam ol

CTPOCHHE aTOMOB; ITPOCTHIC BEIIECTBA U
OCHOBHBIE€ COEAMHEHUSI TAJIOT€HOB, UX
cBoiicTBa. Kpartkue cBeneHus o xjaope,
opome, prope u ione. [Ipumenenue
TaJIOreHOB M UX COeIUHEHUN B
HapOIHOMXO35HCTBE.

JlemoncTpauuu. OOGpasiibl raJoreHOB —
MPOCTHIX BellecTB. B3anmoselicTre
raJIOT€HOB C HATPUEM, ATIOMHUHHUEM.
BriTecHeHne XJ10poM Opoma WiH oza
M3PacTBOPOB UX COJICH

XMMHUYECKHE CBOWMCTBA, MOJTyYeHUE U
MIPUMEHEHHNE TAIION€HOB C UCTIOJIb-30BAHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUH.
Ha3vlieams COeTUHEHMS TAIOT€HOB 0 (popmyrie
U cocmagnams GOPMYJIbI [0 UX HA3BAHUIO.
Yemanasnueams mpuYMHHO-CIIEICTBEHHBIE CBSA3H
MEXy CTPOCHHEM aTOMa, XUMHUYECKOHN CBA3BIO,
TUIIOM KPUCTANIN-YECKON PEIIETKH raJOreHOB,
X pU3HYe-CKUMHU U XUMUYECKHUMH CBOMCTBAMU

np06€0€H1/l}Z XUMUYECKUX
npoyeccoe
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CoenuHeHus
rajJJorecHoB

OCHOBHBIE COEJTUHEHHSI TaJIOT€HOB!
raJIOr€HOBOI0PObI, COIU
raJIoreHOBOIOPOAHBIX KUCIIOT.
J/lemoncTpanuu. O0pasisl
MPUPOIHBIXCOETUHEHUH XJI0pa.
JlabopaTopHble onbIThl. 27. KauecTBeHHas
peaxius Ha rajJoreHH 1-HOHbI

Xapakxmepuzosams cocTas, pU3NUECKHUE U
XUMHUYECKHE CBOMCTBA, MTOJTYy4YECHUE
Y IPUMEHEHUE COeIMHEHHI TaJJOr€HOBC
MCIIOJIb30BAHUEM PYCCKOTO (POAHOTO)sI3bIKA U
S3bIKAa XUMUU. Hasvieams cOeAMHEHUS TAJIOT€HOB
o Gopmyre u cocmasnimes HOPMYIIBI IO
VMXHA3BaHUIO.
Yemanaenueams NpuIMHHO-CIIEICTBEHHBIE CBSA3U
MEXy XUMUUYECKOU CBSI3bI0, TUTIOM
KPUCTAJUIMYECKON PELIETKH COCAUHEHUN
rajioreHoB, UX (U3NYECKU- MU U XUMUUYECKUMU
CBOMCTBAMH.
I Iposooums, HabIOOAMb U ONUCHLBATND
XUMHUYECKHUM SKCIIEPUMEHT 10 Pacro3HaBAHUIO
rajloreHUu-UOHOB C COOIIOICHUEMITPABUIT
TEXHUKN OE30MaCHOCTH.
Bvinoninams pacuyeThbl 0 XUMUYECKUM GopMyiam
U YpaBHEHUsAM  pEaKUuH,
MPOTEKAIOIUX C  y4aCTUEM  COEQUHEHUU
rajoreHOB
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Kucnopon

CrtpoeHne aToMa U aJJIOTPOIHs KMCIOPOa;
CBOMCTBA U IPUMEHEHHUE €r0 aJUIOTPOIIHBIX
Moupukanuii. JlaGopaTopHblie ONBITHI.

28. [lonyueHue,coOupanue U pacro3HaBaHUE
KHCII0pOJa

Xapakmepuzoeams CTpoeHHE, aJUIOTPOIIHIO,
(bu3nUecKrue 1 XUMHUYECKHE CBOMCTBA, MOJTyUeHHE
U PUMEHEHHUE aJUTOTPOITHBIX MOIU(DUKAIUI
KHCJIOPO/IacC MCIIOJIb30BAaHUEM PYCCKOTO
(pPOHOTO) SI3BIKA U SI3bIKA XMMUH.
Yemanaenueams TpUUUHHO-CIICICTBEHHBIC CBS3H
MEKy CTPOCHHEM aTOMa, XUMHUYECKOH CBS3bBIO,
TUTIOM KPHCTAJTM-YECKON PEIIeTKH KUCIOPO/Ia,
ero (pU3M-4eCKMMU U XUMHYCCKHMH CBOWCTBAMH.
BbinoiHsims pacyeThbl M0 XUMHUYECKUM (opMyiam
W YPaBHEHUSIM PEaKITHii, IPOTEKAIOIINX C
ygacTueM Kuciopona. I1pogooums, Habawodams U
onucwieams




XUMHYECKHH SKCIIEPUMEHT TI0 TIOTYyICHHUIO,
COOMpPAHUIO M PACIIO3HABAHUIO KHCIOPO/Ia C
COOJIIOJICHHEM TIPABUJI TEXHUKH OE30MTaCHOCTH
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Cepa, ee pusznueckue
1 XUMHYECKUE
CBOICTBA

CtpoeHune aTomMa 1 aJlZIOTPOTIHS CEPBI;
CBOICTBA U MPUMECHEHHE POMOMYECKONCEPHI.
JlemoncTpanmu. BzaumoelcTBue cepsl €
MeTalIaMH, BOJOPOJOM U
kuciopoom.JIabopaTopHbie onbITHI. 29.
["'openue cepbl Ha BO3/IyX€ U B KUCIOPOJIE

Xapakmepuzosamsb cTpoeHUE, AJUIOTPOITHIO,
(du3HYECKre U XUMUIECKUE CBOWCTBA, MOTYICHHE
W IPUMEHEHHUE CePhl C UCIIOJIb30BaHUEM
PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
Yemanasnueams NPpUYMHHO-CIICICTBCHHBIC CBA3H
MEXTy CTPOCHHEM aTOMa, XUMHUYECKOH CBSI3bIO,
THUIIOM KPHUCTAJTMYECKON PEIICTKH KHCI0PO/Ia,
ero pu3n- YeCKUMH U XUMHIECKUMU
CBOMCTBaMH. Bbinoinsms pacyeThbl 10
XUMUYECKHM (pOopMyriaM U ypaBHEHUSM PEaKIIHiA,
MPOTEKAIOIINX C YIaCTHEM cepbl. [Iposodump,
HaOII00amb U ONUCHIEANb XUMHUYCCKUN
DKCIICPUMEHT 10 TOPEHUIO CePhl Ha BO3/yXE U B
KHCJIOpPO/JIE C COOJIIO-IEHUEM MPABUIT TEXHUKU
0e30IacCHOCTH
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CoenuHeHus cepsl

Oxcupel cepsl (1V) u (VI); ux
MOJIy4EeHUe,CBOMCTBA U IPUMEHEHNE

Xapaxmepuzosams cocTaB, GU3NICCKHCH
XUMHUYECKHE CBOMCTBA, MOTyuYeHUE

158 HpI/IMeHeHI/IC COGI[I/IHGHI/Iﬁ CepI)I

C MCTOJIB30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U
MI3bIKA XUMHUU.

Ha3zvigams coeqUHEHUS cephbl 10 GpopmyTe u
cocmasnsimes GOPMYJIBI TT0 MX HA3BAHUIO.
Cocmasnsims MONEKYISIPHBIE U HOHHBIE
YPaBHEHHUS PEAKIUi, XapaKTePU3YIOIITHE
XUMHUYECKHUE CBOMCTBA COSIMHEHUN CEPHI.
Onucwvieams POIIECCH OKUCIICHUS -
BOCCTAHOBJICHHUSI, 0npedeiamb OKUCTUTENh
WBOCCTAHOBUTENb U COCMAB/ISMb IEKTPOHHBIN
OaaHc.

Yemanasnueams TpUYUHHO-CIICICTBEHHBIC

Annapam ons
NpoBeOeHUs XUMUYLEeCKUX
peaxyuti




CBS3M MEKIY XMMHYECKOH CBSI3bI0, TUIIOM
KPUCTAJUIMYECKOU PELIECTKA COEAUHEHUN CEPBI,
uX (PU3NYECKMMU U XUMMUUYECKUMHU CBOMCTBAMU

36 Cepnas kucinora kaklCepHasi KHCJIOTa KaK AJIEKTPOJIUT U €eCoid, Xapakmepuzoeams cOCTaB, GU3NUECKUEH
AIIEKTPOJIUT U €€ COJIM X IIPUMEHEHUE B HAPOIHOM XO35HCTBE. XMMHUYECKHUE CBOMCTBA KaK 3JIEKTPOJIUTA CEPHOM
JlemoncTpauuu. OOpa3ipl MPUPOIHBIX KHCIIOTHI C UCIIOJIb30BAHUEM PYCCKOTO (POIHOTO)
coenuHeHUH cepbl. OOpa3ibl SI3bIKA U SI3bIKA XUMUU.
BAKHEUIIMXJI HAPOJHOI'O X0341CTBA Cocmagnsims MOJIEKYJIIPHBIE U1 MOHHbBIE
Cynb(aToB. YPaBHEHHUsI peaKkluii, XapaKTepU3yIOLIIX
Jladoparopnsbie onbIThl. 30. CBOlicTBa XUMHUYECKHE CBOMCTBA COEAMHEHUN CEpbIn
[pa30aBICHHON CEPHOMN KUCIOTHI cepHOM KuCI0Thl. Onucevigams 001aCTH
MPUMEHEHHUSI CEPHOM KUCIOTHI B HAPOJIHOM
xo03sticTBE. [Ip0o8odums, nabawdams n
Onucblamb XUMUYECKUI 3KCIEPUMEHT,
XapaKTEPU3YIOLINI XUMUYECKUE CBOMCTBA
CEPHOM KUCIOTHI KaK 3JIEKTPOJIUTA, C
cOOJII0ZICHUEM MTPaBUJI TEXHUKHU 0€3011aCHOCTH.
Pacnosnasamu cynb(aT-uoHbI
37 Cepnas kucnora kak (CepHas ~ KHCIOTa ~ KaKk  OKHCIHTENb.Xapakmepuzoéamsb CBOUCTBA
OKHUCJIUTEIb. [IpounsBoacTBO CEPHOM  KHCIOTBl  HMKOHLEHTPUPOBAHHOW CEPHOM KUCIOTHI KaK
[lonyuenune n €CIPUMEHEHHE. OKHCJIUTENS C UCIIOJIB30BAHUEM PYCCKOTO
npuMeHeHue cepoid  [lemoncrpauuu. Bzaumoneiicteue (pomHOTO) sI3bIKA U s3bIKa XUMuH. Cocmasnams
KHCIIOTBI KOHLEHTPUPOBAHHON CEPHOM KHCIIOTHI YPaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
cmenbto. OOyrirBaHUe KOHIIEHTPUPOBAH-  [PEAKIMIl METO0M JIEKTPOHHOIO OajlaHca.
HOW CEpHOMN KHUCIOTOM OpraHn4eCcKuX Onucwvieamsb IPOU3BOJICTBO CEPHOU KHCIIOTBHI.
coenuHeHuil. Pa3baBiienue cepHoOil KUCIOTHI Bbinonsame pacyeTbl IO XUMHUUECKUM (hopMynam
W ypaBHEHUSM PEaKIMM, IPOTEKAIOLIUX C
y4acTHEM CepHOU KUCIOThI. Habnodams u
ONnUCHLIBAMb XUMUYECKUI dKCTIEPUMEHT
38 A30T u ero coiictBa |CTpOEHHE aToMa U MOJIEKYJIBI a30Ta; Xapaxmepuzoeams cTpoeHue, GU3NIECKUe U

CBOMCTBA a30Ta Kak IIpocToro

XUMHUYCCKHUEC CBOfICTBa, IMOJIYYCHHUEC U




BEIICCTBa

NPUMEHEHHE a30Ta C MCIOJIb30Ba- HUEM
PYCCKOTO (POAHOTO) SI3bIKA U S3bIKAXUMUHU.
Haszvlieamsb coeiuHeHNs a30Ta 1o Gopmy-Je U
cocmagnamsb HOpMyIIbI 110 UX HA3BAHUIO.
Yemanasnueams TpUUUHHO-CIIEACTBEHHBIE CBSI3H
MCIKAY CTPOCHUEM aTOMa U MOJICKYJIbI, BUIOM
XMMHYECKON CBSI3H, TUIIOM KPUCTATHYECKOM
PELIETKH a30Tau ero GU3NIECKUMU U
XMMHUYECKUMH CBOHCTBAMH.

Boinonnsams pacdyeTsl 10 XUMUYECKUM (hopMysam
W YPAaBHEHUSIM PEaKLHUil, TPOTEKAIOIIUX C
yJacTHEM a30Ta
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AMMHUAK 1 €ro
cBoiicTBa. Conu
AMMOHUSA

AMMHaK, CTpOEHUE, CBOMCTBA,
nonyueHue 1 npumeHenue. Comu
AMMOHHSI, UXCBOWCTBA U TIPUMEHEHUE.
JlabopaTopHble onbIThI. 31.
W3yuyennecBoiicTB ammuaka. 32.
Pacno3naBanue coseit aMMOHUS

Xapakxmepuzoeams cocTaB, CTpPOCHUE MOJIEKYJIBL,
dbuznyecKrue 1 XUMUYECKHE CBOMCTBA, MOTYYCHHE
Y IPUMEHEHUE aMMHUaKa C UCTIOIb30BaHUEM
PYCCKOro (POAHOrO) sI3bIKA U S3bIKa XUMUH.
Ha3zvléams cou aMMOHUS 110 popMysiam U
cocmagnsims GOPMYIIBI 110 UX HA3BAHUSIM.
3anucvieams MONEKYISIPHBIE U HOHHBIE
YPaBHEHMsI pEaKIMi, XapaKTepHu3yIolue
XMMHYECKHE CBOMCTBA aMMHUaKa M COJICH
AMMOHHUS.

Cocmasnsims ypaBHEHUS! OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUii ¢ ydacTuem
aMMHaKa ¢ TIOMOIIBIO SJIEKTPOHHOTO OaaHca.
Yemanaenueams npUUNHHO-CIIEICTBEHHBIE CBA3H
MEXy BUAAMU XUMUYECKHUX CBSI3EH, THITAMHU
KPUCTANINYECKUX PEIIETOK aMMHaKa U CoJen
AMMOHHUS

U X QU3NUECKUMHU U XUMHUYECKUMHU CBOHCTBAMHU.
I Iposooums, HabIOOAMb U ONUCHLBAMND
XUMUYECKUN HKCIIEPUMEHT 110

Jlamuux
D1eKmMponpos8oOHOCmU




pacro3HaBaHHUIO HOHOB aMMOHHUS C COOJTIOICHUEM
NpaBUJI TEXHUKU O€30MaCHOCTH.

Boinonnsimo pacyersl 1O XHUMHYECKUM
dbopMylnaM ¥ ypaBHCHUSM  PEaAKIIHA,
NPOTEKAIOIINX C yYaCTHEM aMMHaKa
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OKcuabl a30Ta.
IA30THas KHCIIOTA KaK
AIICKTPOJIUT, €€
MPUMEHEHNE

Oxkcuapl azota (I1) u (IV). A3oTHas kucnora
KaK JJIEKTPOJINT, €ECBOMCTBA U IPUMEHEHHE.
JlemoncTpauuu. O6pasiisl

BAKHEUIIUX I HAPOJHOIO XO3541UCTBA
HUTpaTOB. JIaGopaTopHbIe ONbITHI. 33.
CaolicTBapa30aBICHHON a30THOM KUCIIOTHI

Xapakmepuzosams  coctaB, (¢u3NYeCKUe U
XUMHUYECKHE CBOMCTBA, TOJyYEHHUE U
MIPUMEHEHUE OKCHJIOB azoTa c
MCIIOJIb30BAHUEM PYCCKOro (pOJHOT0) si3blKa W
SI3bIKA XAMUU. Cocmasnams
MOJICKYJIIDHBIE U WOHHBIE  ypaBHEHUS
peakuuii, XapakTepu3yrollue XUMUYECKUE
CBOICTBa OKCUOB a30Ta.
Yemanasenueams npuanMHHO-CIEACTBEHHBIE CBS3U
MEXy BUJIOM XUMHUYECKON CBS3U, TUTIOM
KPUCTAJUIMYECKOM pEHIETKUOKCHUIOB a30Ta U UX
(GUBUYECKUMU U XUMUYECKUMU CBOWCTBaMH.
Xapaxmepuzosams cocTaB, (pU3NYECKHEU
XMMHUYECKHE CBOMCTBA KaK JIEKTPOJIUTA,
MPUMEHEHUE a30THOM KUCIIOTHI C
MCII0JIb30BAaHUEM PYCCKOTO (POJIHOTO) SA3bIKA U
SI3bIKA XUMUU.
3anuceieamv ~ MOJIEKYJIApHbIE W HOHHBIE
YpaBHEHUS peakumii, XapakTepusyrllue
XAMHYECKHE CBOWCTBA Aa30THOM KHUCJIOTBIKAK
AIIEKTPOJIUTA.
I Iposooums, HabIOOAMb U ONUCHIBAMND
XUMUYECKUN SKCIIEPUMEHT, XapaKTEePU3YIOLIUI
CBOMCTBA a30THOW KHUCJIOTHI KaK AJIEKTPOJINTA, C
cOOIOICHIEM MPABUJI TEXHUKH 0€30MacHOCTH
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A30THag KHCJIOTA Kak
OKHCJIUTEND,

ee MOJTyYeHHe

A30THas KUCJIOTa Kak OKUCIuTenb. Hurparst
U HUTPUTHI, Ipo0sIeMa UX CoJepKaHus B

Xapakxmepuzoeams a30THYIO0 KHUCIOTYKAK
OKUCITUTEND.
Cocmaesnsims ypaBHEHUS] OKHCIUTEIBHO-




CEIbCKOX03MCTBEHHOUMPOYKIIUH.
A3zoTHbIe ynoOpenus. JleMoHcTpanuu.
B3anmoneiicTBre KOHIEHTPUPOBAHHON
A30THOM KHCIIOTBIC MEBIO.
JlabopaTopHble onbITHI. 34.
B3anmoaencTere KOHIIEHTPUPOBAHHOM
A30THOM KHUCIIOTBI C MEbIO

BOCCTAHOBUTEIBHBIX PEAKIINH,
XapaKTePU3YIOIINX XUMUYIECKUE CBOWCTBA
a30THOM KHCJIOTHI KAK OKMCIUTEIIS, C IIOMOILBIO
HIIEKTPOHHOTO OallaHca.

I Iposooums, HabIOOAMb U ONUCHLBAND
XUMUYECKUN IKCIIEPUMEHT, XapaKTEPU3 YOI
CBOICTBA a30THOM KHUCJIOTHI KAK OKUCIUTEIIS, C
COOJTIOZICHIEM MPABUII TEXHUKHU 0€30MaCHOCTH

42 Dochop. Coenunenus (CTpoeHue atoMa u ayuiorponust pocdopa, Xapakmepuszoéams CTPOCHHE, ATITOTPOIIHIO,
docdopa. [Torsitue 0 cBOMCTBa OesIOT0O M KpacHOTO hocdopa, ux (hU3HUECKHUE U XUMUICCKUE CBOWCTBA, MOTYICHHE
dochopHbIx npuMeHeHne. OCHOBHbBIE COCTMHCHHMS: U nmpuMeHeHue Gocdopa ¢ UCIoIb30BaHUEM
YIOOpeHUX okcua pocdopa (V) u oprodochopras PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUH.

kuciota, pocharer. DochopHbie CaMOCTOSITEIIBHO ONUCHI6ANb CBOMCTBA OKCUIA
ynoopenus. Jlemoncrpaumnu. O0pasibl docdopa (V) kak KHCIIOTHOTO OKCHJIa U CBOMCTBA
npupoaHbIXxcoenuneHuit pochopa. O6pasisl oprodochopHON KUCTOTHL. Hitocmpuposans
BXHCHINNX JIJIST HAPOJIHOTO X031 CTBA STH CBOMCTBA YPaBHEHUSIMHU COOTBETCTBYIONINX
docdaros. peakuuii. IIposooums, HabaOOAMb U ONUCHIBAN
JlaGopaTopHble onbIThI. 35. XUMHUYECKUM SKCTIEPUMEHT C COOJIIOICHIEM
Pacno3znaBanue gocharon MpaBUJI TEXHUKH 0€30MacHOCTH. Pacnosnasams
dochar-nonsl
43 Yrnepon CtpoeHue aToMa U aJlIoTPOIHs Xapaxmepuzosams CTpOEHUE, aJUIOTPOITHIO,

yTJIepo/1a,CBOMCTBA €ro MOAU(DUKAIIUN U UX
IIPUMEHEHHE.

JlemoncTpauuu. Ilornomenue yriiem
PacTBOPEHHBIX BEILECTB WM ra30B.
BoccTraHoBiieHNE MEIU U3 €€ OKCHUJIAyTIIEM.
JlabopaTopHble onbIThL. 36. 'opeHne yris
B KHCJIOPOJIE

(du3nvecKre 1 XUMHYECKHE CBOWCTBA, MTOTyYeHHE
U IPUMEHEHUE aMOp(HOTO yTriiepoja 1 ero
COpTOB C HCIOJIb30BAHUEM PYCCKOTO (POJIHOTO)
sSI3bIKA U SI3bIKAa XUMHU. CpasHueams CTpOCHUE U
CBOMCTBaamIMasa

u rpadura.

Onucel6ams OKUCIATEIIEHO-BOCCTAHOBUTEIIEHBIC
cBoiicTBa yriepoaa. /Iposooums, Habawoams u
onuCcHI6amMb XUMHUYECKUH HIKCIIEPUMEHT C
cOOJTI0/IEHNEM ITPAaBUJI TEXHUKH OE€30MIaCHOCTH
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Oxkcupl yriaepoaa

Oxcuapl yraeponaa (I1) u (IV), ux cBolicTBa u
npuMeHeHue. JlaboparopHbie

ONbITHI. 37.
[lonmyuenue, cobupanue u
pacrio3HaBaHHE YIIIEKUCIIOTO rasa

Xapaxmepuzoeams cocTaB, GU3NICCKUE U
XUMHYECKHUE CBOMCTBA, MOJy4eHUE U
MPUMEHEHHE OKCHJIOB yTIiIepo/ia ¢
MCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U
SI3bIKA XUMUH.

Yemanasnueams TpUIMHHO-CIICICTBEHHBIC CBS3H
MEX]y BUAAMU XUMUYECKHUX CBSI3CH, THITAMU
KPUCTALTMYECKHUX PEIIETOK OKCUIOB YTIepoa,
uX (pU3NYCe-CKUMU U XUMUYECKUMHU CBOMCTBAMH,
a TaK)Ke MPUMCHCHHEM.

Cobnro0ams paBuUila TEXHUKU O€30MaCHOCTH
[IPH UCTIOJIb30BAHUHN TICYHOTO OTOTUICHHUSI.
Oxa3vleams TEPBYIO TIOMOIIb TIPUOTPABICHUH
YTapHBIM T'a30M.

I Iposooums, HabIOOAMb U ONUCHLBATND
XUMHUYECKHIA SKCIIEPUMEHT C COOJTFOICHUEM
NPaBUJI TEXHUKUA O€30MACHOCTH

45

YroabpHas KUCIIOTA U
€€ COJIn

VYronbHas kucinora. Coiau yrojibHON Kuc-
JOTHI: KaJBIIUT, COJIA, MIOTAII, UX 3HAYCHUEB
NPUPOJIE U )KU3HU YenoBeka. KecTkocTh
BOJIbI M CITIOCOOBI €€ yCTpaHEeHHUS.
JlemoncTpanuu. O6pa3isl IPUPOAHBIX
coeMHEeHUH yriepoaa. O0pa3ibl
Ba)XKHEHIINX KapOOHATOB /7151 HAPOJHOTO
XO0341CTBa.

JlaGopaTopHble onbITHI. 38.
[TomyyeHneyroasHON KUCIOTHI H U3YUeHHE
ee cBoifcTB. 39. Ilepexoa kapOoHATOB B
ruapokapOoHatsl. 40. Paznoxkenue
rUIpoKapOoOHaTa HATPHS

Xapaxmepuzosams cocTaB, (pU3NYECKHEU
XUMHYECKHE CBOMCTBA, MOJIy4eHHE U
PUMEHEHHE YrOJIbHOM KHCIIOTHI U ee coJiei
(kapOoOHATOB M THAPOKAPOOHATOB)C
MCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKa U
SI3BIKA XUMUH.

Hnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEU
YTOJIBHOM KHCJIOTHI OT uxcocraBa. Q0vsacHams,
4TO TaKOE KECTKOCTh BOABI. Pasiuuams
BPEMEHHYIO U TIOCTOSTHHYIO )KE€CTKOCTb BOJIBI.
[Ipednazams criocOObI YCTPAHEHUSKECTKOCTH
BOJIBI.

I Ipoooums, HaOIOOAMb U ONUCHIBATND
XUMHYECKHI SKCIIEPUMEHT C COOJTIOICHUEM
paBUJ TEXHUKU Oe30macHOCTU. Pacnosnasamb
KapOOHAT-MOHBL. Bblnonuams pacueTsl 10
XUMUYECKUM




dbopMynaM U ypaBHEHHSIM peakluid,
MPOTEKAIOIIUX C YYACTUEM COCAUHEHU I

yriaeposaa

46 Kpemuuii CtpoeHue aToMa KpeMHHUS; Xapaxkmepuzoeamsb CTpPOCHHE aTOMOB U
KPUCTANINYECKUN KPEMHHUI, €ro CBOMCTBA U [KPUCTAIUIOB, (PU3MUECKHE U XUMUUECKUE
[IPUMEHEHNE CBOICTBa, [1OJIyY€HUE U IPUMEHEHUE KPEMHUS C
MCIIOJIb30BAHUEM PYCCKOTO (POIHOIO) sI3bIKa U
A3bIKa XUMUU. Yemanaenueams NPUUUHHO-
CJIEICTBEHHBIE CBSA3M MEKIY CTPOCHHEM aToMa,
BUJIOM XUMHUYECKOM CBSI3H, TUIIOM
KPUCTAJJIMYECKON PEIIETKN KPEMHHUS, €r0
(U3UYECKUMU U XUMUYECKUMU CBOWCTBAMHU.
BbinoaHams pacyeThbl 10 XUMUUYECKUM (popMyiam
Y ypaBHEHUSM pEaklUii, IPOTEKAIOLIUX C
y4acTUEM KPEMHMSI U €r0 COEIMHEHUN
47 Coenunenus kpemuust (Oxcuapl kpemuus (1V), ero Xapaxmepuzoeams cocTaB, PU3NIECKUEH
[IPUPOJHBIEPA3HOBUAHOCTU. CHUIIMKATBHI. XMMHUYECKHE CBOMCTBA, IIOJy4EHUE
3HaueHUE COEAMHEHUI KPEMHUS B )KMUBOM U M IPUMEHEHHUE COCUHEHUM KpEMHUS
HEKMBOW ITPUPOJIE. C MCII0JIb30BAaHUEM PYCCKOI0 (POJTHOTO) SI3bIKA U
/lemoncTpanuu. O0pa3ipl MPUPOIHBIX SI3bIKA XUMUHU.
COEIMHEHUI KPEMHHS. Cpasnusams TUOKCUABI YTIIIEPOJA UKPEMHHUS.
JladopaTropuble onbIThl. 41. [lonyuenne  |Onucviéams BaKHEUINE TUTIBI TIPUPOTHBIX
KPEMHEBOM KUCIIOTHI M U3yYEHHE €€ CBOMCTB (COEAMHEHNI KPEMHHUS KaK OCHOBHOTO 2JIEMEHTA
mUTOC(EPHI.
Pacnosnasams CUIMKAT-UOHBI
48 CunukaTtHas [IoHATHE O CHIIMKATHOW MPOMBIIIJIEHHOCTH. Xapakmepu306ams OCHOBHBIE CUIIMKATHBIE
ITPOMBIILIJICHHTD Crekil0, IEMEHT, KEpaMHUKa. [IPOU3BOJICTBA.
JlemoncTpauuu. OGpasiibl CTeKIa, IPackpuieamsb 3Ha4€HUE CUIIMKATHBIX MAaTEPHUAJIOB
KEepaMHKH, [IEMEHTA B HayKe, SHEPIre€TUKE, MEULIMHE U IPYTUX
o0macTsx
49-50  |O60061eHre IO TeMe  |Y POK-YIIPaKHEHHE C UCIIOJIb30BaHNE IIpo6ooums OLEHKY COOCTBEHHBIX JTOCTHKEHUN B

«HemeTtamis

CaMOCTOSITEIbHON PabOThI 1O BHITIOJIHEHHIO
MMPOBEPOYHBIX TECTOB, 3aJaHUI U
YIpaXHEHHI

yCBOEHUH TeMbl. Koppexmuposamb CBOW 3HAHUS
B COOTBETCTBUU C IJIAHUPYEMBIM PE3YJILTATOM.




I lonyyams XUMUYECKYIO HH(OpMALIUU U3
[pa3IMYHbIX UCTOYHUKOB. /[pedcmasnsime
uH(popMmarnio 1o reme «Hemeranib» B BUae
Ta0IMI], CXEeM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIE
¢ npumenenuem cpencts KT

51

KonTposabHasi padora 3 mo teme «Hemerawiabn)

Tema 4. Xumnuecknii npakTukyM 2 «CBoiicTBa coelMHEHNH HEMETAJJIOB - 4 4.

52

Pemienue sxkcnepumMen-
TaJbHBIX 3a7a4 10
reme «llox rpynna
raJOreHOBY

Pemenne SKCIICPUMCHTAIIbHBIX 3aJ1a4 110
TEMEC «Hoz[rpynna IaJIOrCHOB»

DKCIEPUMEHTAIBHO UCCe006aMb CBONCTBA
HEMETAJVIOB U UX COCMHEHUM. Pewamo
DKCIIEpUMEHTaIbHBIC 3a1aun toteme «lloarpyrma
rajioreHoB». Qopawamuvcsi ¢ 1a00PaTOPHBIM
000py/I0BaHNEM U HArpeBaTeIbHBIME IPUOOPAMH B
COOTBETCTBUU C NMPaBUIAMH TEXHUKHU 0€30M1aCHOCTH.
Habniwooams 3a  CBOMCTBAMH  TajJOT€HOB, HUX
COCTMHEHUN U SBICHUSAMH, MPOUCXOIAIIMMH C
HUMU.

Onucviéams XUMUYECKUH SKCTIEPUMEHTC ITOMOIIBIO
PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BHIBOJBI TIO Pe3yabTaTaM
MpoBeACHHOTO dKcniepumenTa. Compyonuuams B
nporecce yaeOHOT0O B3aUMOACHCTBUS MTPH padboTe B

rpymnmax
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Pemenue 9KCIICPUMCH-
TaJIbHBIX 3a7a4 I10
TCMC

«[Toarpynmna
KHCJIOPOJIa»

Pemenue skcniepuMeHTaIbHBIX 3314 110
teme «lloarpynna kuciopoaa»

OKCIIepUMEHTAIIbHO UCCIIeI0BaTh CBOWCTBA
HEMETaJJIOB B UX coequHeHNH. Pemarts
HKCIIEpUMEHTaNlbHbIe 3a1auu o Teme «lloarpymma
KHCIIOPOJIay.

OO6pataThest ¢ 1adopaTopHBIM 000PYJOBAHUEM U
HarpeBaTeIbHBIMHA TPHUOOPAMH B COOTBETCTBHUH C
NpaBUIaMU TEXHUKHU 0€30IacHOCTH.

HaGmronaTh 3a CBOMCTBaMH CEpHbI, €€ COSAMHEHUHN 1
SIBIICHUSIMU, TIPOUCXOSIIIUMH ¢ HUMU. ONIHUCHIBATH
XUMHYECKHH SKCIIEPUMEHT C TIOMOIIBIO PYyCCKOTO
(poHOTO) SI3BIKA U SI3bIKA




XUMUH.

DopMynMpOBATH BBIBOJBI I10 PE3YJIbTATAM
IIPOBEJEHHOrO dKcrepuMenTa. CoOTpyIHUYaTh B
nporecce ya4eOHOTro B3auMOJIeHCTBHS IIpU padoTe B

rpym nax

54

Pemenue sxcnepumen-
TaJbHBIX 3a7a4 10
teme «lloarpynma
az0Ta»

Peuienne skciepuMEeHTAIbHBIX 33724 110
teme «l[loarpymnmna azora»

DKCIEPUMEHTAIBHO UCCe006aMb CBONCTBA
HEMETAJUIOB U UX COCIMHEHUN. Pewams
DKCIIepUMEHTaNIbHbIE 3a1aun noteme «lloarpymma
a30Tay.

Obpawamubcs ¢ 1a00paTOPHBIM 000PYIOBAHUEM U
HarpeBaTelbHbBIMU IPUOOPAMU B COOTBETCTBHUHU C
[paBUJIaMU TEXHUKH 0€30I1aCHOCTH.

Habnrooamy 3a CBOWCTBAMH COETUHEHUNHA30Ta U
SIBIICHUSIMU, TIPOUCXOISIITAMH

C HUMU.

Onucvl6ams XAMHUYECKUH SKCIIEPUMEHT C TIOMOIIBIO
PYCCKOTro (POIHOTO) S3bIKa UA3bIKA XUMUH.
Dopmynuposams BEIBOABI IO Pe3yJIbTaTaM
pOBeIEHHOT0 YKcnepumenta. CompyoHuuams B
nporecce y4eOHOT0 B3auMOICHCTBYS TIPU paboTe B
rpyrmnmnax
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Pemenue skcnepumMen-
TaJbHBIX 3a7a4 [0
reme «llox-rpynna
yriiepoaa»

Pemenne skciepuMeHTaBHBIX 33124 110
teme «lloarpynna yriepona»

DKCIIEPUMEHTATILHO UCC1e008amb CBOWCTBA
HEMETAJUIOB U UX COeMHEHUN. Pewamsb
DKCIIEpUMEHTaIbHBIC 3a1aun toteMe «[loarpyrmia
yTaepoaar.

Obpawamubcs ¢ 1abOpaTOPHBIM 000PYIOBAaHUEM U
HarpeBaTeNbHBIMU MPUOOpPaAMH B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKH 0€30I1aCHOCTH.

Habnwooamo 3a CBOWCTBaMH COEIWHEHUN
YTIIepo/aa U ABJICHUSMH, TPOUCXOJIATIIME C HUMHU.
Onucvieams XUMUYIECKUHN SKCTIEPUMEHTC TOMOIIBIO
PYCCKOTO (POIAHOTO) SI3bIKA U SI3BIKA




XUMUH.
Dopmynuposams BBIBOABI 110 PE3yJIbTaTaM
poBeJIeHHOTO KcniepumenTa. Compyonuuams B

rpynmax

nporecce y4eOHOT0 B3auMOJIeHCTBHS Ipu padoTe B

Tema 6. O0001IEHME 3HAHUH O

XMMHH 32 Kypc 0CHOBHOM mKkoJbl [Toaroroska k OI'D — 144.

56 [Tepuonnueckuii 3akoH [lepuonnyeckuii 3akoH u [lepuonuueckas  [Ipeocmasnames MHPOPMAIUIO TIO TEME
u [lepuo-nuueckas crucTeMa XMMUYEeCKuX ieMeHToB /1. U. «IIepnoanueckuii 3akoH u llepunoguyeckas
cucrema MenneneeBa. PU3MUECKUI CMBICIT cucreMa 1. 1. Menneneesa B cBeTe TEOPU U
J1. 1. MenneneeBa B [OPSIAKOBOTO HOMEPA 3JIEMEHTA, CTPOEHHS aTOMa» B BHJIE TaOIUI[,CXEM, OIIOPHOTO
CBETE TCOpUU HOMEPOBIEPUOIA U TPYIIIIHIL. KOHCIIEKTa, B TOM YUCJIEC MPUMEHEHUEM CPEJICTB
CTPOEHHUS aToMa 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB UKT.
AJIEMEHTOB U UX COEAMHEHUN B IEpUoAax U |Bwinonsame TECTOBbIE 3a/1aHUS 110 TEME
rpyIIax B CBETE MPEACTABICHUI O CTPOCHUU
ATOMOB 3JIEMEHTOB. 3HaU€HNE
[lepnonnueckoro 3akoHa
57 Bunbl xumuue-ckux — |[BUibl XUMUUYECKHUX CBSI3€UM U THIIBI I Ipeocmasnssme nHpOpMaIUIO 1Mo TeMe «Bub /[amuuk memnepamypoi
CBSI3€H U TUIIBI KPUCTAJUTMYECKUX PEIIETOK. B3auMOCBSI3h  XUMHUYECKUX CBS3EH M THUITHI KPUCTATUTMUYECKUX
KPUCTAI-TMYECKUX CTPOEHHUSI U CBOMCTB BEIIECTB pemeTok. B3aumMocBs3b CTpOEHUsI U CBOMCTB
[pELIETOK. BEIIECTBY
B3anmMocBss3b B BU/JIE TaOJIHII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM
CTPOEHUS U CBOMCTB uucie ¢ npumeHenuem cpeactB UKT. Beinoanames
BEILIECTB TECTOBBIE 3aJ]aHUs 110 TEME
58 Knaccudukanms Knaccudukanust xumuueckux peakuuiinno  [Ipedcmasnams nHGOPMALIHIO TIO TEME /[amuuk memnepamypui

XUMHYECKHUX PEaKIUH
10 pa3IuYHbIM

npusHakaM. CKoOpocTh
XUMHYECKUX PEaKIUi

pa3IMYHBIM MPU3HAKaM (YHCIIO U COCTaB
[pearupyroIuX ¥ 00pa3yIONIUXCs BEIICCTB;
HAIMYUE TPAHMIIBI paszena (pas3;TerioBoi
A dexT; n3MeHeHne cTeneHel OKUCICHUs
ATOMOB; UCIIOJIb30BaHNE KaTaIU3aTOPa;
HanpaBlieHue poTekanus). CKopocTh
XUMHUYECKHUX PEAKIH U (aKTOPHI,
BITUSIOIINE HA

«Knaccudukanus XuMUYECKUX PEaKIMHIo
pa3aYHbIM npu3HakaMm. CKOpOCTh XMMHUECKUX
peaKkIMii»B BUAETAONIHULL, CXEM, OTIOPHOTO
KOHCIIEKTa,

B TOM umciie ¢ npuMeHenuem cpeacts UKT.
BoinonHsams TECTOBBIE 331aHUS 110 TEME




HCC

59-60  Jlucconmanus DIEKTPOTUTHYECKAs TUCCOIMALIUS KUCIIOT, Xapakmepuzoeams 0011UE, 0COOCHHBICH lamuuk memnepamypeoi,
9JIEKTPOJIUTOB B OCHOBaHUH, coseill. IoHHbIeypaBHEHUS. VH/IMBU/yaJIbHbIE CBOWCTBA KUCIIOT, OCHOBAHUH, —Oamuuk
BOJIHBIX PAacCTBO-pax. |YCIIOBH MPOTEKAHMs peakiiii oOOMeHa 0  CoJiell B CBETE TEOPUH IEKTPOTUTHUECKON DIEeKMpONnpoO8OOHOCMU
VloHHbIE ypaBHEHUsI  KOHIA MUCCOLMALIUU. ApeyMenmuposams BO3MOXXHOCTb
peakuuin [IPOTEKAaHUsI XUMUYECKUX PEAKLUI B paCTBOPAX
HIIEKTPOJIUTOB, UCXO/s U3 YCIOBUI
61-62 OKHCIIUTETHHO- OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC Xapaxmepuzo6amsb OKUCTUTEIBHO-
BOCCTAHOBU-TEJIbHBIE peakiuu. OKUCIUTEIh, BOCCTAHOBUTEIb BOCCTAHOBUTEJIbHBIE PEAKLIUU, OKUCIIUTEIb U
peakuuu BOCCTAaHOBUTEb.
Omauyams TOT TUI PEaKIIUi OT peaKIuii oOMeHa.
Banucvieamo YPaBHEHUS  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX ~ PEAaKUUH C MOMOILBIO
DIIEKTPOHHOTO OaslaHca
63-64 Knaccudukanus u [IpocTeie u crnokHbIE BemecTBa. Metamisl u |[Kraccuguyuposams HEOPraHUYECKHE BEIIECTBA
CBOHCTBa HemeTtaibl. CocTaB, Kiaccudukanus u 10 COCTaBYy U CBOMCTBAM.
HEOPTraHNYECKUX 00II1e XUMUYECKHIE CBOHCTBA OKCHJIOB H
BEIIIECTB THJIPOKCUIOB (OCHOBAaHUM,KHCIIOT,
aM(OTEpPHBIX THJIPOKCUJIOB), COJIU B CBETE
TO/ -
65-67 Tpenunr- Tpenunr-rectupoBanue no Bapuantaml A |Beinoansms tectsl B popmate OI'D 3akypc
TECTHPOBAHUE TI0 MPOILIBIX JIET U IEMOBEPCHU OCHOBHOWH IIIKOJTBI.
Bapuantam [ A AZIEKBaTHO Oyenusams CBOU yCIIEXU B OCBOCHUU
MPONLIBIX JIET U Kypca OCHOBHOM HIKOJIBI. APTYMEHTHPOBAHHO
NIEMOBEPCUU 6b10Upams BO3MOXKHOCTB ciaun OI'D 1mo Xxumuu.
I Ipoeyuposamsv cOOCTBEHHYIO 00pa30BaTEIbHYIO
TPAEKTOPHUIO IO U3YYCHHUIO XUMHUHU B CpeAHEN
IIKOJIe
68 XuMust 1 IpoOIeMBI

OXpPaHBI




OKpY>KaloIleu Cpeibl.

III. TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHHUEM KOJIUMYECTBA YACOB,

OTBOJUMBIX HA OCBOEHME KAKJIOW TEMBI 8 kaacc

Homep
ypoKa
n/n

Tema ypoka

Koaun4gecTBO 4acoB

1. HayajibHble NOHATHA W 3aKOHBI XUMHHU (21 1)

1 BBoaublii uHCcTpyKTaxk o Th mpu padote B kabunere xumuu. [Ipenmer xumun. Ponb XuMHUM B KU3HU YEIIOBEKA 1
2 MeTo/ bl U3yUEeHHS] XUMUU 1
3 ArperaTHbIE COCTOSIHHSI BEILIECTB 1
Ilpakmuueckan paboma 1 1
4 [TpaBmiia TexHUKH 0€30MaCHOCTH M HEKOTOPBIE BUJIbI paOOT B XUMHUYECKOH Taboparopun (KaOMHETE XUMHIH )
5 Ilpakmuueckan paboma 2 1
HaGmtonenue 3a ropsieii ceeyoid. M3yueHne CTpoeHus MiIaMeHH.
6 Du3nYECKHUEe SBJICHUS — KaK OCHOBA Pa3JIeJICHHUs] CMECE B XUMHUHU 1
Ilpakmuueckas paboma 3 1
7 (ananoe pabomel « Ouucmra nogapeHHou coauy) Ananus noussl. OnpeneneHne KUCIOTHOCTH TTOYBHI.
8 ATOMHO-MOJIEKYJISIPHOE YUeHHE. XUMUYECKHE AIIEMEHTBI 1
9-10 3HaKU XUMUYECKUX 371eMeHTOB. [lepuonnyeckas tadnuia xumudeckux anemenTos /1. V1. Menneneesa. 2
11-12  Xumunueckue GhopMyIbl 2
13-14 BanentHocts 2
15 XHWMHYECKUE PEAKIUN 1
16-17  Xumundeckue ypaBHEHHUs 2
18-19 THUIbI XUMHUYECKUX peaKIrit 2
20 [ToBTOpeHue u 00600mEeHue TeMbl. [IoAroToBKa K KOHTPOJILHOM padoTe 1
01 KonTtpouabHas pa6ora 1 1

o Teme «HauanbpHble IOHATHS U 3aKOHBI XMUMHH




2. BaxkHeiilue npeacTraBuTe/ Il Heopranuieckux Bemiects. KommuecrBeHHble oTHOLIeHUs! B XuMuH (19 )

22 Boznyx u ero cocras 1
23 Kucnopon 1
Ilpakmuueckaa paboma 4 1
24 [Tony4yenue, cobupanue M pacro3HaBaHHE KUCIOPOAA
25 Oxcuabl 1
26 Bomopon 1
Ilpaxmuueckan paboma 5 1
21 [Tonydenue, cobnpanue U pacro3HaBaHUE BOJIOPO/Ia
28 Kucnotsr 1
29 Comn 1
30-31  KommuecTBO BemecTBa 2
32 MoutsipHbIii 00bEM Tra30B 1
33-34  PacuéThl MO XUMUYECKUM YPABHEHUSIM 2
35 Bona. OcHoBaHus 1
36-37 PactBopbl. MaccoBas 10151 paCTBOPEHHOTO BEIIECTBA 2
38 Ilpakxmuueckaa paboma 6 ) 1
[IpuroroBnenue pacTBopa ¢ 3aJJaHHOM MacCOBOM J10JI€ paCTBOPEHHOIO BEUIECTBA
[omawHutl sxcnepumerm
i BrIpamyBaHue KpUCTAJUIOB ATFOMOKATMEBBIX KBACIIOB FITH METHOTO KyITOpoca
O06o01IeHre 1 cucTeMaTu3alys 3HaHuH 1o TeMe «BaxxHele npeICTaBUTeNN HEOPraHMUECKUX BEIIECTB. 1
39 KonnyecTBeHHBIE OTHOIICHUS] B XUMHH
KonTpouabnas paéora 2 1
40 o Teme «BakHeiue npencTaBuTeNn HEOPraHUIECKUX BenecTB. KommuecTBeHHbIE OTHOMICHHSI B XHMHUMN)
3. OCHOBHbBIE KJIAaCChl HeOpraHudecknx coenuHennii (10 u)
41 Oxcupl, uX KiaccuuKalys U XUMUYECKHUEe CBOMCTBA 1
42 OcHoBaHMs1, UX KJacCU(UKaLUs U XUMUYECKHE CBOWCTBA 1
43-44 Kucnotsl, ux kinaccudukaiysi ¥ XMMHUYECKHUE CBOICTBa 2
45-46 Comnm, ux KiaccuuKanus U XUMUYECKUE CBOWCTBA 6
47 ["'eHeTHUeCKas CBSI3b MEX/1Y KJIACCAMH HEOPTaHMUECKUX COCTMHEHUIN 1
Ilpakmuueckan paboma 7 1

48 Pemenne SKCIICPUMCHTAJIBHEBIX 3a/1a4 110 TEME «OCHOBHEBIE KJIACChI HEOPTaHNYCCKUX COGJIHHGHI/Iﬁ))




49

O0600menre u cucTeMaTu3alys 3HaHui 1Mo Teme «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTMHCHHIN

50

KonTpoabHas padora 3
1o Teme «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTMHEHUI)

4. TlepnoanyecKkuii 3aKOH U MepUoOANYEcKas cucteMa xumMuieckux ieMeHToB [[. U. MenaeseeBa. Ctpoenue atoma (8 u)

o1 EctecTBeHHbIE ceMecTBa XUMUYECKUX 3J1€MEHTOB. AM(OTEpHOCTh 1
52 OTtkpbITHE TIEpHOIUYecKoro 3akoHa J[. . MenaeneeBbiM 1
53 OCHOBHBIE CBEJIEHUS O CTPOEHUU aTOMOB 1
54 CtpoeHue JIEKTPOHHBIX 000JI0YE€K aTOMOB 1
55 [Tepuoanueckas cuctema XuMu4eckux 3meMenToB J1. M. Menneneena 1
56-57 XapaKTepUCTHUKA JIEMEHTA I10 €T0 MOJIOKEHUIO B IIEPUOANYCCKON CHCTEME 2
58 3HaUYCHHUE MEPUOTUICCKOTO 3aKOHA U MEPUOANIECKON CUCTeMbl XUMU4ecKux 3yieMenToB /. 1. Menneneesa 1
5. XumMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHBIE peakiuu (9 4)
59 HMonnHas xuMuueckas CBI3b 1
60 KoBanenTHast xuMuyeckas CBI3b 1
61 KoBasieHTHast HEMOJIApHAs U MOJIIpHAs XUMUYECKast CBSA3b 1
62 MeTannnueckass XuMHUYecKas CBA3b 1
63 CreneHb OKUCICHUS 1
64-65 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 2

O0o01IeHre U crcTeMaTH3alus 3HaHu# 1Mo TeMaM «lleprouyeckuii 3aK0H U MepUoIuIecKas CUCTeMa XUMHYecKux |1
66 sonemenToB JI. M. MenneneeBa. CTpoeHue atoma» u «XHUMHYecKas CBsI3b. OKHUCIUTENHbHO-BOCCTAHOBUTEIbHBIC

pEaKITUN

Konumponwvnasa paboma 4 no remam «lleprogndeckuii 3aKoH U EPUOANUECKAs CUCTEMA XUMUYECKUX AneMeHToB /1. |1
67 N. MenneneeBa. CTpoeHHe aToMa» U «XUMHUUECKas CBsA3b. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUI
68 6. O0001mIeHHEe MPOHICHHOI0 MaTepHraJa 3a Kype 8 kiaacca — 14. 1




9 kJacc

Homep
ypoka Tema ypoka Kosaun4vecTBO 4acoB
n/n
1-3 [ToBTOpeHwue. 1-3
4 BxoHas AMarHOCTUKA 1
1. BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XMMUYeCKUX peakuuii. [lepuoanyecknii 3aKoH U
Ilepuoanyeckasi cucreMa xumnueckux 3jaemMeHToB JI. . MenneneeBay - 9.
S) XapakTepruCcTUKAa XUMUYECKOTO 3JIEMEHTA HA OCHOBAHUU €ro MoJioxkeHus B [lepuoanueckoit 1
cucteme J[. 1. Menaeneena
6 AM(pOTEpHBIE OKCUIBI U THIPOKCHUIBI 1
7 [TepuonnueckuiizakoH u [lepuonnueckas cucrema /[. 1. Menzeneesa B cBeTe yueHuUs O 1
CTPOEHUHU aTOMa
8 XuMH4ecKasi OpraHu3aus ;KUBON U HEXKUBOU IPUPOIBI 1
9 KiraccupukanussxuMHIeCKUX peakifil Mo pa3IudHbIM OCHOBAHHUSIM 1
10 [ToHsATHE O CKOPOCTH XMMHYECKOMPEAKITUN 1
11 KaraimsaTopsl 1
12 O00011IeHrEe U cUCTeMaTU3alMs 3HAHUI 10 TEME 1

«BB@I[CHI/IG. 061113;1 XapaKTCPUCTHUKA XUMHUYCCKUX BJICMCHTOB U XUMHUYCCKUX peaKHI/If/'I.
[lepuoanueckuiizakon u [leproanyeckas cucteMa XUMUYECKUX FJIEMEHTOB
/1. 1. MenneneeBa»

13 Konumponvnaa paboma 1 no meme 1
«BBenenne. O01mas xapakTepuCTUKa XUMUYECKUX JIEMEHTOB U XUMUYECKUXPEaKIUil.
[lepnonnueckuit 3akoH u [lepnonnueckas cuctema XuMU4eckux 35eMeHToB 1. 1. MenneneeBa»

1. Meramapl. 114.

14 Bex MeHbIi,0pOH30BEIH, JKETE3HBIN 1
[TonoxeHune anemMeHToB- MeTaJIoB B [lepunonnueckoiicucreme 1

15 J1. 1. MenneneeBa 1 0COOCHHOCTH CTPOSHHUS UX aTOMOB. DU3MYECKHE CBONCTBA METAJIOB.
CIuIaBbl.

16 XUMUYEeCKHE CBOMCTBA METAIJIOB 1

17 Mertaisl B mpupoje. Ob1iue crnocoObINX MoJydyeHus 1

18 [loHsATHE O KOPPO3UMMETAIIOB 1




19 O6mr1ast xapakTepucTrka 371eMeHTOB [A rpynmbl. CoeTMHEHUS MEI0YHBIX METAJIIOB 1
50 [enounozemenbHbie MeTaIbl. COeAMHEHUS IEIOUHO3EMETbHBIX METAJIIOB 1
21 AJIFOMAHAI U €rOCOeIUHEHUS 1
22 "Keneso u erocoequHeHus 1
23 O060061IeHre 3HaHUH 10 TeMe «MeTauTb 1
24 KonTtpoJsbHas padora 2 no teme «Meranibh» 1
2. Xumunueckuii npakTukyM 1 «CBoiicTBa coelHHEHHMIT METAJLI0B H MX COeTHHEHHID - 3 4.

25 OcyiiecTBiIeHNE NENOYKH XMMHUYECKUX MPEBpallleHui 1
26 [Tony4yeHue u CBOMCTBA COCTMHCHUI METAJIJIOB 1
27 Pemennie sSKkcriepuMEHTAIBHBIX 3a]1a4 HA paclio3HABaHHUE U MOJIyYeHHE COeIMHEHUN MeTauioB (1

3. Hemeraiiel. 234.

28 OO01mas XxapaKTepruCTHKa HEMETAJNIOB 1
29 Bomopon 1
30 Bona 1
31 ["anorensl 1
32 CoenuHEHUS raJ0T€HOB 1
33 Kucnopon 1
34 Cepa, ee pu3HUeCKre U XUMUICCKUECBOMCTBA 1
35 CoenmHeHHsICEPHI 1
36 CepHasl KUCJIOTaKaK AJIEKTPOJIUTH €€ COIU 1
37 CepHasi KUCJIOTaKaK OKUCIIUTENh. [loTydeHre 1 TPUMEHEHNUE CEPHOI KUCIIOTHI 1
38 A30T B €rOCBONMCTBA 1
39 AmMuak u ero cpoiictsa. ComuaMMOHMS 1
40 Oxcupl a30Ta. A30THasE KUCIOTAKaK dJIEKTPOJIHUT, €€ MPUMEHEHUE 1
41 A30THas KUCJIOTa KaK OKHCIIUTENb,E€ MOJyYECHHE 1
42 Docdop. Coenunenusipocdopa. [Tousarue o pochopHBIXYyT0OpEHHIX 1
43 Yrnepon 1
44 Okcunpl yriepoja 1
45 YroapHas KUCIIOTa U €eCOJIN 1
46 Kpemuuit 1
47 CoenuHeHns KpeMHUS 1
48 CunukatHasi IPOMBIIUIEHHOCTh 1
49-50 O06o006menue 1Mo teMe «Hemerasini» 2
51 KonTtpouabHnas pa6ora 3 no teme «Hemeramib» 1




4. XumMu4eckuii NpakTUKyM 2 «CBOICTBA coeJUHEHUI HEMETAJIOB M UX COeHHEeHuID» - 4 4.

52 Perienue skcriepuMeHTaIbHbIX 33a4 1o TeMe «lloarpymnmna ranoreHos» 1
53 Pemienue skcriepuMeHTaIbHBIX 331a4 1o Teme «Iloarpymma kucnoponay 1
54 Penienue skcriepuMeHTaIbHBIX 337a4 1o TeMe «lloarpymnmna azoray 1
55 Perienue skcriepuMeHTaIbHbIX 331a4 1o TeMme «lloarpymnmna yriepoaa» 1

Tema 6. O6001eHHe 3HAHMIT IO XUMHHM 32 KypC OCHOBHOI1 mK0Jbl. [Toaroroska k OI'J —

14u.

[lepuoanueckuiizakon u [lepuoauueckas cucrema J{. 1. MenaeneeBa B cBere Teopuu cTpoeHus (1
56

aToma

Bupl XUMUYECKUX CBSA3EH U TUITBI KPUCTALUTMYECKUX PEIIETOK. B3auMoCBs3b CTpOCHUS U 1
o7 CBOMCTB BEILIECTB

Knaccuukanms XuMHUUECKUX peakuii 0 pa3TuaHbIMITpr3HaKaM. CKOPOCTh XUMHUYECKIX 1
58 peakiui
59-60  Jluccoumarsi SIEKTPOIUTOB BBOJHBIX pacTBopax. MloHHbIe ypaBHEHUS peakuuit 2
61-62  (OKMCIUTENFHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 2
63-64  Kiaccudukamnus u CBOHCTBA HEOPraHUICCKUX BEIICCTB 2
65-67 TpenuHr-rectupoBanue o Bapuantam ['MTANpONLIBIX JIET U IEMOBEPCHH 4
68 XumMus 1 1pobsIeMbl OXpaHbl OKPYKAIOIIEH CPeJIbl. 1




